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ABSTRACT 

This guide presents a curriculuni for a volunteer 
field aide prograc. The guide is based on a program that vas 
conducted in New Hampshire that trained volunteers to assist teachers 
in outdoor environmental education ventures. It vas found that the 
aides helped teachers to expand their existing programs by assisting 
in supervision, research and program development, and instruction. 
This guide provides a framework for other teacher groups wishing to 
develop an aide program. The volunteer aide program is based on 15 
sessions of inter-disciplinary environmental education instruction. 
These activities and concepts in the 15 sessions are aimed at 
familiarizing the aide with ecological concepts, techniques for field 
work with children, and teaching approaches stressing inquiry and 
discovery. The 15 sessions, which cover such topics as the inquiry 
approach, classifying, field and forest communities, compass and 
mapping skills, &nd mathematics, are covered in the guide. Each 
session focuses on one topic and includes activiti^?s, suggestions, 
references, diagrams, and illustrations. Suggestions for organizing 
an aide program, sample registration forms, a bibliography and 
resources are also included. (TR) 
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Preface 



The voluntea- field aide program described in this booklet was initiated in response to requests from 
tf ichers of the elementary and middle schools of Hanover, New Hampshire, and Norwich, Vermont, 
for assistance in introducing environmental studies and extending these studies beyond the classroom. 
It has now been -i 'existence for two years of trial, error, and improvement, and will continue to be 
developed in war hich will more effectively meet the needs of these schools and communities. 

Sufficient time 1 .1 elapsed, however, for a number of benefits to be clearly apparent. The program 
has, foreseeably, stimulated environmental studies in classrooms. Training courses, which now include 
teachws as well as aides, have provided personnel with expertise for more effective use by students 
and teachers of nf\tural resource areas on school sites and throughout the towns. In addition to the 
aides, other individuals with special skills and knowledge have been involved in training sessions and 
field work. Unplanned dividends have been the benefits to the adult participants-acquisition of more 
knowledge about the ecology of the area by aides and teachers, opportunities to learn more about 
and contribute to school activities by the experts-and the consequent improvement of school- 
community understanding. 

Hanover and Norwich are relatively small Upper Connecticut Valley towns with considerable rural 
poverty and a heavy dependence on property taxes for school support. They have only limited re- 
sources fur the development of an environmental studies program and limited opportunities for teacher 
training in this area. However, they have a wealth of accessible natural areas for teaching purposes and 
many knowledgeable persons whose expertise is just beginning to be tapped. 

Many communities in northern New England share Hanover's and Norwich's problems and are equally 
aware of the need to educate citizens to environmental problems and their solutions. It is in the hope 
that the experience of these communities will provide eiicouragement and sufficient information for 
others to "go and do likewise" that the following description of the Hanover Volunteer Field Aide 
Program (which serves Norwich as well) has been made available. 

This booklet was pt spared by Mrs. Allie Quinn, chairman of the Education Committee of the Hanover 
Conservation Coun«:i., and the person most responsible for the development of the aide program. It 
was printed with New Hampshire-Tomonrow funds and will be distributed at no cost to all New Hamp- 
shire schools through the office of William Ewert, Science Consultant for the New Hampshire Depart- 
ment of Education. Additional copies may be secured for $1.50 from the Regional Center for Educa- 
tional Training, Wilson Hall, Hanover, N.H., the sponsoring agency. 
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All Audubon materials may be reproduced without permission if credit is given. Use of excerpts from 
"Learning About Nature Through Games" requires permission from Stackpole Books, Harrisburg, Pa. 
All other materials in this manual may be freely reproduced without further permission. 



A Teacher's Evaluation 



Up-country, our schools are often within walking distance of fields and brooks and woods. As elementary 
teachers, we would like to do our bit by the environment! This could be a meaningful science program 
the kids would enjoy. But some of us would have to confess that science is not our strong subject 

We are urged to ''take the children outdoors!** Practical people that we are, this conjures up visions 
of thirty children running ahead, lagging behind, getting lost??? 

The Hanover Conservation Council came to our rescue by offering the schools a program of training 
Field A ides-- volunteer mothers who take part in a series of workshops and ^ield trips, doing many of 
the things themselves that they would later do with small groups of children. 

A single phone call to the director, Mrs. Allie Quinn, and we soon have before us several mothers 
ready, willing, and able to go with us to study ponds, woodlots, tracks in the snow, brooks, insects, 
gardening, erosion. 

In my first encounter with Field Aides, I was afraid they would find out how little I knew. However, 
we usually pooled our ideas and know-how, and I now feel we are a team learning together. 

From a busy teacher's standpoint, the Field Aides help us expand our present science activities. They 
round up materials; upon request, they have come in the day before to plan with the teacher, or to 
evaluate afterward. They will work indoors,too, with planta, aquaria and terrarJa, or any ecology 
study that works best in small groups. They see the classroom and the children as they are; they 
note needs for materials; invariably they are the school's strongest supporters. 

From a child's standpoint, they are always glad to see the Field Aides coming. In a group of 4 to 6, 
each child will have many opportunities to ask and to telL Some children have a lot to contribute 
to the study of things outdoors-this is their chance to shine. And they are excited to bo a part of 
saving our environment! 

The teachers are helped in a most practical and necessary way. The kids are learning and happy, 
'^doing" science. And the community is pleased that tomorrow's citizens will know and care about 
their environment 



Frances W. Kelsey 
Grade 4 Veacher 
Ray School 
Hanover 



'The aim of environmental education is to develop a citizenry that is 
knowledgeable concerning the bio*physicdl environment and its asso- 
ciated problems, knows how to help resolve them, and is motivated 
to do so.' 'Definition developed by members of the School of Natu- 
ral Resourtr . University of Michigan.) 



HANOVER ENVIRONMENTAL AIDE PROGRAM 



Introduction 

Between 1970 and 1972 forty women in Hanover and West Lebanon, New Hampshire, and Norwich, 
Vermont, participated in a volunteer environmental aide program for the local elementary and middle 
schools. Three training courses, varying from twelve to ft jrteen sessions each, were organized and 
run by Hanover's Director of Environmental Studies and the education director of the Hanover 
Conservation Council. A fourth training program for both teachers and aidtts was held in tVe fall of 
1972. 

There seems to be a growing need for trained volunteers qualified to assist teachers in their environ- 
mental education efforts, and particularly in the outdoor phases of these activities. It Is hoped that 
this manual, based on the Hanover program to date, will be useful to other schools and communities 
which might wish to start such a program. 

Genesis 

The Hanov3r environmental aide program is an outgrowth of efforts going oack to 1969 when a new 
elementary school was under construction. Several teachers and local citizens, saw development of the 
new school site as an opportunity for innovation in environmental education in the school system. 
With approvcjl of school supervisory personnel, a planning committee was organized, involving 
teachers, interested community members, and a school board representative. This group quickly ex- 
panded its scope to include use of outdoor areas at all schools and other suitable community proper- 
ties. 

A number of teachers reported interest but uncertainty as to how environmental studies should be 
added into the school curriculum. Even teachers already committed to starting programs expressed 
difficulties, which may be summarized as follows: 

1. The science of ecology is relatively new, and few teachers have had 
any exposure to its concepts in the course of their formal training. 

2. Teachers, espeQially of elementary aged children, have only rarely 
been exposed to techniques for field work, and almost never to 
multldisciplinary problem-solving approaches. 

3 Teachers cannot constructively cope with as large numbers of 
students in a field situation as in the classroom. For example, 
teachers feel that five to seven elementary students with a leader 
makes an effective working unit. 

4. Teachers often do not think of the out-of-doors as a means of 
carrying out classroom objectives. With the necessary help, out- 
door activities may be very effective in initiating, implementing, 
and extending the classroom program. 

5. A large percentage of teachers are familiar neither with the 
natural history nor the social structure of the towns in which 
they teach. This may be because they are newcomers or because 
they lack piior interest or exposure. They are "uncomfortcble" 
outside the safety of their classrooms. 

6. Teachers do not know what area resources -both hurr.an and 
physical-are available to them. 

What has been accomplished in the Hanover program to dute? 
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Beyond the laying out of simple nature trails, efforts of the program have been largely directed 
toward these above-stated teacher needs. Extensive resource materials have haen collected, several 
teacher workshops held, and volunteer aides recruited and given training. 

However, the program still reflects its low-key, grassroots beginnings. It !• ts had administrative approv- 
al but little priority or money. Free resources and volunteer assistance huv? been relied upon, and the 
limited funds required have been met by community organizations and New Hampshire-Tomorrow. 
Teacher involvement, based on interest alone, has been uneven but is increasing steadily. Resulting 
curriculum development has been significant at some levels. At others, further experience is required 
before a coordinated program can proceed. Enough volunteer aides have now been trained to have a 
noiiceable impact, though better mechanisms for coordinating the aide program are needed. 

Many people feel that the availability of volunteer help has been the key element in getting an 
environmental studies program started and in building up momentum. These aides have brought 
interest, enthusiasm, knowledge of the local community, various skills and competencies, and (not 
least) community support for the program. With such assistance, more and n)ore teachers are willing 
and able to participate. 



Environmtntal Aide Program ~ Soma Suggestioni 

What can an environmental aide program contiibute? 

1. Such a program can provide specific assistance to hard-pressed teachers 
by: 

a. Providing greater adult supervision, thus malcing possible increased 
outdoor educational experiences 

b. Providing help in searching out. and collecting resource materials 
and/or equipment for class environmental studies fjrojects 

c. Bringing additional skills, knowledge, or experience to enrich the 
offerings the teacher can provide 

d. Providing liaison to other community resources 

2. Such a program will also stimulate general community interest and ..wolve- 
ment in the school program. 

How does someone go about starting an aide program? What are some general guideMnot? 

1. A volunteer aide program may be smarted as a result of efforts by: a 
school principal; a toacher or group of teachers; or individuals or 
organizations in the community. However initiated, the program must 
have the support of school supervisory personnel. It cannot be imposed 
from outside. 

2. There should be some mechanism within the school system for 
coordinating the volunteer program. While much of the work may be 
done oy one or more of the volunteers, it is soon essential to haw 
some readily available clearinghouse within the school. 

3. The environmental aide program must be designed to fit the skilis and 
requirements of volunteers to the particular circumstances of the 
school and the needs of its teachers. 

4. Environmental aides should have a recognized role in the school. Care 
should be taken to introduce them to principals, teachers, and students 
and to explain what they will be Joing in the school. 

What should the relationship be between teachers and aides'^ 

1. Each teacher should explain her classroom organization and philosophy 
to aides assisting her. 

2. The aim should be to develop "teaching teams/ with each teacher 
firmly in charge and setting the framework for the program and with 
each member of the "team" having something to contribute. 

3. Help from teachers will be required for further training of the aides. 
After an orientation course of 20-25 hours, aides will still need much 
supervision and professional guidance by teachers. This will take 
teacher time and effort but should have important long-term payoffs. 

4. The work of the environmental aide should not be j'ust babysitting but 
should be related to school curriculum. The environmental aide is con- 
tributing much time and effort both in the training course and in volun- 
teer time and needs to feel that she is making a worthwhile contribution. 

5. As much as possiblo, aides should have some appropriate degree of in- 
volvement in planning for curriculum in which they will be extensively 
involved. To be effective In p9''iicular sessions, aides must understand 
how these activities fit into the overall program. 



6. It is helpful and requires less central coordination if aides can worl< 
on a regular schedule. However, this may not meet the varying needs 
of teachers for assistance, family obligations of volunteers, vagaries 
of the weather, or seasonal requirements. Initially a flexible scheduling 
arrangement will probably be advisable. Later more stable arrangements 
may be able to be worked out. 

What are the problems to look out for? 

1 . Many teachers feel uneasy with outsiders in their classrooms or with 
assistants who may have more bacicground in a subject than they. 
Thus, it may be helpful in the beginning to have teacher and aide work. 
together long enough (through a complete project) to develop the 
supportive or team approach in which the benefits are obvious to each. 

2. Whatever the long-term benefits, the use of aides does place demands 
on a teacher's time. "It takes time to save time." 

3. Even after training, aides vary greatly in their competencies ^nd in 
their self-assurance about working with children. Some havo jeen 
teachers, some are competent in relevant academic disciplines, some 
have expertise as local naturalists, and some bring little more than a 
desire to be helpful. This requires considerable care in placement and 
follow-up. 

A. Volunteers are usually not as reliable in keeping to schedules as paid 
workers, whether because of other obligations or just lesser personal 
commitment. 

5. It is more difficult to give orders or enforce rules on unpaid volunteers, 
although such supervision is often essential to the smooth working of 

a school system. ' 

6. In some cases it is disruptive to have a parent assisting in her own child's 
class. In other cases parents prefer this, and it works out well. This must 
be worked out to the satisfaction of both teacher and parent involved. 
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FIELD AIDE CLASS 
REGISTRATION-FALL 1972 

NAME I 

ADDRESSi 

PHONEi 

The purpose of this questionnaire is to help us better tailor this 
course to the needs and experience of the group. 

1. Are you now supporting any environment-related organisa tiers? Which? 

2. If you attended college, graduate schooli or specialized schools 

HAVIE SUBJECTA'^JOR DEGREE 



3. Have you had experience teaching; elementary or secondary age children? 
(Include echooli aidei scoutsi Sunday Schooli etc.) Explain. 



4. Do you have any special interests or hobbies or have you had any special 
experiences which might be related to outdo )r education (including 
interests you may have shared with your children)? 



5« Do you prefer to help in a class containing one of your children (if ar.y)? 
Yes No Doesn't matter . 

6. Please give the following information for each of your children who 
may be in elementary or secondary schooli 

NAME SCHOOL GRATE LEVEL TEACHER (S) 
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PXBLO AIDE CLASS 
REGISTRATION-FALL X972 

{lAMEi 
ADDRESS I 
PKONSi 

Fleaso indicate bolow those times when you can Qot attend a clasa or 
practice sesjrjion, t^iving hours v/hon you have a conflict, it you have 
stron? prcforcnceu, indicaco these and they will be taken into consideration 
as touch as possible. 





Morning (9*12) 
Can Not Piefer not 


Afternoon (1200-3) 
Can N;jt Prefer not 


Afternoon (3-5) 
Can Not Prefer not 


Konday 














Tuesday 














V/ednesday 














Thursday 














Friday 















Do you know now of any periods when you will be out of tovm or unable to 
attend class? 



Sometimes it is difficult to mesh the schedules of the group with those 
of our field trip leaders. If a weekend trip should be Necessary) would 
you prefer I 

Saturday morning afternoon 

Sunday mornJ.ng ..^...^^ afternoon ? 



Training Course for Environmental Aides ~ A Format 
Who should run the course? 

Overall supervision of the course could be by anyone-knowledgeable teacher, department head, 
curriculum coordinator, or administrator familiar with the structure of the schooKs) involved and the 
needs of the teachers to be served. A teacher-community committee would be helpful to provide 
assistance in defining needs and designing the most appropriate course. Actual running of the course 
(recruiting of participants, arrangements, scheduling, course materials, etc.) can be carried out by a 
volunteer course coordinator. 



How much will such a course cost and how can it be financed? 

The cost of running such a course will vary according to the situation. It could involve instructors' 
fees or expenses, materials for course participants, paid release time for a teacher-director and a 
course and/or program coordinator. If necessary, however, it should be possible to set up a course 
requiring little or no direct financial outlay. 

Instructors for the various class sessions are often aval'af? without fee, or for expenses only, from 
government agencies, nearby colleges and schools, the local school system itself, or the community. 
Materials can usually be reproduced within the school system if it has its own reproducing facilities. 
If necessary, a small fee could be charged course participants to cover these costs. 

If a competent volunteer is willing to take on the duties of course coordinator, the amount of time 
required from a course director or other school personnel should not be significant. For personnel 
already overburdened, however, some time released frf>m teaching or other duties is desirable. 

Some additional expenditures may be needed for reference materials and simple equipment. These 
should fail within the budget for normal curriculum development, but there may be some problem 
of timing. 

Minor expenses which cannot be met within the school budget or by the utilization of volunteer 
assistance will need to be covered from community or outside sources. In New Hampshire the Science 
Consultant for the Department of Education, presently William Ewert, can advise on outside funding 
sources applicable to a particular program proposal. However, the Hanover experiencti is that the best 
source for small supplementary funding is the community itself, especially conservit.on organizations, 
parent-teacher groups, men's civic clubs, and/or town conservation commissions. 



Where do you find instructors for classes and field trips? 

Once a desired program has been drawn up by the course director and/or course committee. It should 
not be difficult to find instructors for each session. Good outside sources for instructors are the U.S. 
Soil Conservation Service, Resource Conservation and Development projects, U S. Forest Service, 
state Fish and Game, Society for the Protection of N.H. Forests, N.H. Audubon Society, state teachers 
colleges, and other nearby schools and colleges. 

The school also should not neglect the expertise within its own system: teachers in the pertinent 
specialties ar.d those especially known for effective teaching approaches or field technique. However, 
scheduling may make the use of such personnel difficult or may involve release time costs. 
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There may also be significant expertise available in the local comnnunity. Groups which might be con* 
tacted for leads include the town conservation commission, conservation groups at both state and 
local levels, garden clubs, the local AAUW chapter, and senior citizens' organizations. 



What is a good class size? 

Recommended class size is fifteen to twenty students. Since many of the volunteers will probably 
have small children, some attendance loss at each session is predictable. However, a class much over 
twenty is unwieldy for the sessions involving active participation. 



How do you obtain the students-volunteers? 

Recruitment of students might best be done by a volunteer who knows the community well. She* 
can use various approaches as appropriate: personal contact and word of mouth, take-home slips 
for school children, suggestions by teachers of mothers who have shown interest, notices or personal 
appearances at meetings of appropriate groups (i.e., parent-teacher organizations, cooperative nursery 
schools, conservation groups, women's organizations, senior citizens' groups), and newspaper notices. 

Whatever the recruitment process, it is advisable that the coordinator personally contact each potential 
student to be sure she understands what the course involves and what her commitments will be after- 
ward. The following points should be stressed, as applicable: 

1. Personal benefits to the volunteer. These would include her increased 
enjoyment from greater knowledge of the local area; benefit to her own 
family; training useful for activities such as scouting, church school pro- 
grams, or a teaching career; and satisfaction from providing a needed 
community service. 

2. Scheduling of class sessions to fit needs of class members (see procedure 
below). 

3. Flexibility in arrangements for follow-through volunteer service in the 
school. Some standard commitment should be agreed upon, i.e., an 
average of once a week, or twice a week during the good weather months. 
However, the arrangement should be flexible enough to meet the needs 
of the volunteer with family or other obligations which may on occasion 
block out weeks or even months of time. 



How can sessions be scheduled to meet participants' and instructor's needs? 

A course director fortunate enough to have ample resources in money, volunteers, or potential class 
instructors should have minimum difficulty in scheduling. Classes may be set at a convenient time, 
i.e., two hours one morning each week for the required number of weeks. However, most programs 
will oe lacking in one or all of the desirable resources. The following scheduling procedure has 
proved very workable in the Hanover program. 



• Throughout volunteers are referred to as feminine because most have been female. However, it is 
hoped that increasingly such volunteer programs will be able to attract men, especially among the 
retired, who have so much to offer the school*;. 
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After a potential class list has been drawn up, each candidate should fill out a schedule (see example p.10) 
showing (1) times she caODfit attend class and (2) times she prefers not to have a class scheduled. 
Using the same form the coordinator can make a master sheet by assigning each candidate a number 
and then entering that number at those times she cannot or prefers not to attend class. Schooi vaca- 
tions and periods when people wilt be away should also be recorded. If the Hanover experience in 
three courses holds true, two or three blocks of time per week will turn out to be open for everyone 
or almost everyone. Those candidates with conflicts should be contacted, and probably they too can 
make arrangements to be free on particular dates if given adequate warning. 

The next step is to consult the list of desired course sessions as drawn up and sequenced by the direc- 
tor and/or course committee. The potential leader for each session should be contacted and given a 
choice among the times available in the desired week. Again, with perhaps a little juggling of course 
sequence, class times can usually be arranged. Two or more weeks notice is advisable for local resource 
people, while three to four weeks may be needed for a leader from a federal or state group. 



What kind of a course do volunteer aides need? 

Like the teachers they will be assisting, the aides may have had little exposure to certain subject 
matter— especially in ecology-or to techniques for field work with children. With the possible excep- 
tion of the few former teachers, they will also have had little experience with newer, less structured 
teaching approaches stressing inquiry and discovery. They will also need help in knowing where to go 
for available resources. 

Therefore, the kind of course that will be helpful for aides should incorporate the following guidelines: 

1. Provide background or "framework'' sessions in ecology and geology. 
As much as possible these should be in the field and should relate 
theory to the specific local areas where aides will be working. 

2. Supply supplementary materials: (a) simple reference materials, and 
(b) suggestions for teaching projects relevant to the background 
sessions. 

3. Actively involve aides in going through learning experiences that they 
might utilize with children. They will both build the "skills" of the 
aides, i.e., using compass or classification keys, and also give them a 
better understanding of teaching approaches. 

4. Stress approaches of inquiry, discovery, and problem-solving in the 
relevant world of the child's immediate surroundings. It is not as 
important for the aide to know answers as how to find out or what 
questions will open up further inquiry avenues. 

5. Emphasize: observing (with all the senses), organizing information, 
discovering relationships, building useful skills, and testing ideas and 
hypotheses. 

6. During the course have student aides spend time observing in classrooms 
and take part in planning and carrying out activities with children. 

7. Familiarize aides with teaching resources available locally— in libraries, 
nearby museums or resource centers, school or college collections, etc. 



ERLC 



• 13- 



What specific subject matter should the course contain? 

Every school situation is a little different, with its own teacher needs, resources, and curriculum. The 
following course outline is offered as one model which might be followed, or adapted and changed as 
desired: 

SSSSIQD Subject 

1. Introduction to inquiry approach, teaching opportunities of the 
outdoors, techniques for encouraging observation and usk- of the 
senses, follow- through activities. 

2. Sorting and classifying. Why "sort" or classify, how to introduce 
this to children. Course participants learn to make classification 
i(eys through same techniques used with children. Science, social 
studies, and language arts applications. 

3. Field and forest communities, introduction to ecology. Main pur- 
pose to give background in ecological principles, explain ecological 
communities, succession, climax communities, etc., as seen in 
plant lifo of the locai area. 

4. Field technique. What do you do with 25 children in the field when 
you get there? Useful approaches may be offered by field trip 
leaders for the background sessions; but. If not, there should be a 
separate session for this all-important subject. 

5. Animal life of field and forest communities. Field emphasis on .'ole 
of animals in specific communities, animal signs (especially small 
mammals), where to look and what to look for, what children can 
do to find out more. 

6. Ecology and curriculum. Use of eco-system model to further inves- 
tigate relationships in the living-non-living world. Examination of 
how ecological concepts may be built into the curriculum. 

7. Pond and stream communities. Stream field trip will emphasize 
plant life, animal life and where to find it, relationships to environ- 
mental factors. Pond trip will introduce life cycle of ponds, physical 
characteristics, life, effect of pollutants. 

8. Use of c tnpass and mapping, taught by exercises appropriate for 
elementary children. Reading and making of topographical maps. 
Follow-up on use of topographical maps in geology field trips. 

9. Geological past of the local region. How was this area shaped by its 
glacial past? Visits to nearby sites which give evidence of this history. 
Examination of area topographical maps. 

10. The water cycle, with emphasis on soils, water, how it shapes the 
land, erosion, streams, and their floodplatns. Field trip along a brook, 
to an eroding area, or other appropriate spots. Discussion of wise soil 
and land use practices. 

11. Mathematical techniques useful in environmental studies-recording 
information, graphs, measures, estimating, sampling, etc. Examples of 
curriculum applications. 



ERIC 



. 14. 



12. Curriculum applications in language arts and social studies areas. 
Presentation of work with tape recorders, cameras, games, problem- 
solving projects, "environmental encounters," etc. 

13. Museum and library resources. Homework assignment to browse in 
local libraries. Conducted visit to best local resource center. If possible, 
include workshop on preserving natural materials and setting up displays. 

14. Field and forest in winter-on snowshoes. Field trip to discover wealth of 
winter activities: ice and snow, water content of snow, effect of snow 
cover on ecological communities, animals and trees in winter, etc. 

15. Summary session on role of the field aide. Discussion and feedback on 
experiences to date. 
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inquiry Approach - Session 1 

Leader: an experienced teaclier from the school system or someone involved in teacher training. 

The purpose of this session is to introduce aides to a teaching approach which emphasizes (1) ie8''ning 
growing out o' the child's own observations and experience in the environment around him and (2) his 
relationship to thoso surroundings. It is an activity-oriented approach and involves a lot of "messing 
around" (see bibliography). Most of all it aims to develop a "sense of wonder." 

/ sincerely believe that for the child, and for the parent seeking to guide him, 
it is not half so important to "know" as to "feel." If facts are the seeds that 
later prorttire knowledge and wisdom, then the emotions and the impressions 
of the senses are the fertile soil in which the seeds must grow The years of 
early childhood are the time to prepare the soil. Once the emotions have 
been aroused-a sense of the beautiful, the exritemont of f.he new and the 
unknown, a feeling of sympathy, pity, admiration o' If ve-then we wish 
for knowledge about tha object of our emotional res^- onse. Once found, it 
has lasting meaning. It is more important to pave the way for the child to 
want to know than to p it him on a diet of facts he is not ready to assimilate. 

From The Sense of Wonder by Rachei Carson 

This session can be conducted in a number of ways, but it is recommended that the aides be involved 
at least part of the time in "activities" with an inquiry orientation. For example: 

E xercise I (Va hour) 

The teacher will bring in a number of articles typical of what children bring in on a Monday morning 
or for "show and tell." Examples might be a rounded pebble, a bone, or a bird's nest. What can a 
teacher say? What kinds of questions might encourage closer obsen^ation or further inquiry? The 
session leader can have the aides volunteer questions and then show how some of these might lead 
into further learning experiences. 

Questions about the rounded pebble might include the following: Does it feel rough or smooth? If 
you break it open, do you think it will be the same color inside as out? Where can you go to find 
another prbble shaped like this one? Such questions might lead to investigations into weathering 
c r to the action of streams or waves on rock. Questions about the bone might deal with how heavy 
it is, whethe v not it is hollow, or what part of an animal's body it might come from. Children can 
be encouragi d o bring in bones from home-chicken bones, bones from leg roasts, ribs, etc.— to com- 
pare with the b >ne found. The bird's nest might raise questions as to the materials used in its construc- 
tion, the loc?*io'". where it was found (up in tree, in shrubs, on ground, near water, etc.), where similar 
nests might be found, whether birds will return to a nest a second year, etc. A search for nests of 
different construction, design, or location might be begun, though if in the spring of the year children 
shoulr^ ^ cautioned not to touch or disturb. 

Ex orcise II (Vi hour) 

Each aide will select a spot out-of-doors where she will sit quietly for fifteen minut-'S. During that 
time she is to make three to five observations of anything she sees that interests her. She is then to 
write down one question about each observation. For example, an aide might obsen'e that a field on 
one side of a fence has grass, while on the other side small pine trees and shrubs can be seen. She 
might ask simply, why? 

When the group reassembles, each aide can read her observations and questions. The teacher might 
then pick several obsen/ations which have good potential for further investigations. For example. 
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the observation about the two fields might lead tc ies of succession. This might first call for care- 
ful examination of the kinds of plants growing in eacn area. Children can determine the ages of the 
little pine trees and look for larger trees which might be the source for seeds. The children can also 
check the use to which the different pieces of land are being put. Is one being mowed or used for 
grazing? 

Exercise III (% hour) 

Divide the aides into qroups of three. Give each qroup twenty minutes to carry out one of the prelects 
listed below.* Then have the group reassemble with each team explaining its project and displaying the 
results. The teacner and group should discuss further investigations each project rr.ight lead to. 

1. Take a portable tape recorder and describe several living objects 
on tape. Bring the objects concealed in a box back to the class- 
room. Play the tape to the group and have them guess what the 
objects are. 

2. Find and bring back several objects which might be described in 
terms of density. Use an appropriate word to describe each, i.e., 
heavy, compact, porous, feathery, hollow, solid, wispy. 

3. Find and bring back several objects that feel like they are different 
in temperature. They may feel different if they are wet, dry, 
powdery, sticky, fluffy, or of different materials or textures. 

4. Find five things that taste (or smell) good. Don't experiment with 
mushrooms or berries, and don't swallow anything that doesn't 
taste good. 

5. Find as many animals as you can with special adaptations, i.e., 
mouth for sucking or chewing, or legs for hopping. Bring back 
any you can (stream creatures may be easy to catch). 

6. Find evidences of several food chains. Bring back what you can. 

7. Find and bring back objects with different textures. Think of 
words to go with each object brought back. 

8. With tape recorder, record sounds of two habitats and verbally 
describe them. (This activity carried over several seasons is very 
interesting.) 

9. Find designs in nature. Make a stylized drawing of each design 
and bring back the object that inspired it. 

Suggested readings: 

Sybil Marshall, An Experiment in Education, Cambridge University Press (32 East 57th Street, New 

York, N.Y. 10022), 1966. 
Joseph Featherstone, Schools Where Children Learn. Liveright. New York. 1971. 
David Hawkins, "Messing About in Science," Science and Children. Vol. 2, No. H (February 1965). 

Reprints available. 

Rachel Carson, The Sense of Wonder, Harper and Row, Npw York, 1965. 
Philip Morrison, "Experimenters in the Schoolroom," Science. Vol. 138, No. 3547 (December 21, 
1962), pp. 1307-1310. 



• These activity suggestions contributed Dy Leslie Clark, Education Director, Society for the 
Protection of New Hampshire Forests. 
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Some Suggestions 



1. Take a trip to discover the unexpected world of tittle things. With a magnifying glass a patch uf 
moss becomes a dense tropical jungle, a bit of pond weed conceals hordes of strange and wondrous 
beings, and eveiy leaf, bud, or flower reveals unexpected beauty and complexity. Each child may 
take four feet of string to mark out his own study plot, i-^ow many different kinds of plants and 
animals can he find? What is the tallest plant, shortest? Draw a picture of some object of interest. 
Leave plots marked and follow up with return visits to see changes. 

2. While Mft a walk, have the children collect a boxful of nature's odds and ends-rocks, pinecones, 
acorns, fallen leaves, feathers, etc. Let them find as many ways as possible to classify objects, i.e., 
can they be divided by roundness, weight, softness, roughness, symmetrical or non-symmetrical shape, 
being or having once becin alive, some property that will change. (Classification is simply a way of 
"sorting" and unconventional ways should be encouraged.) Later, blind-folded, the children can 

take turns identifying the objects by touch. 

3. Go on a walk to "feel." For safety simple paper bags over the children's heads will allow them to 
see the ground but still heighten their sense of touch. As a follow-up children might pantomime their 
physical reactions when they feel such things as icewater at the beach, sharp rocks with bare feet, 
snow getting in over their boots, a hurt knee, a soft puppy, a warm blanket on a cold night. 

4. In some quiet, out-of-the-way place, have children close their eyes and listen for the sounds of 
nature—wind, rushing water, raindrops, insects, birds calling. Follow up with nature records in the 
classroom. The teacher or older children might use a tape recorder to make "mystery recordings," 
including the sounds of night. Then go out to listen again. For added excitement children might be 
blind-folded with other children to lead them. 

5 Take a class on a "nosey" walk to see how many smells can be identified. Each child tells what 
event in his life various smells make him think of, i.e., smoke, fish, fresh-cut grass, hay, gasoline 
fumes, bacon cooking, tar, flowers, woods after a rain. He decides which he thinks is the nicest 
smell-and wh«ch the worst. 

8. Everyone stretches out, eyes at grass level, to see what the world looks like to a bug. A weed is 
i e a tree, while something as big as a tree may not even show. Follow this with a visit to a tower 
0( steeple for a bird's eye biew. Big things look small, and the small may disappear entirely. 

7. Use the school grounds to find "things that change." Snow and ice melt, rocks and sidewalks 
break down, soil washes away, plants grow in cracks, iron rusts, wood rots, tree buds open, flowers 
do too. indeed, everything changes. 

8. Have each child tell the first way he knew spring was coming, i.e., grass, birds, flowers, duck boards, 
children playing marbles, fathers taking off snow tires or putting away storm windows, farmer plowing, 
etc. Go out to look, smell, listen for signs of spring. Have each child keep a journal. Make measure- 
ments, i.e., the melting of a snow bank, the growth of a plant. Record daily changes at first, weekly 
later. 

9. Have each child in the class adopt a tree for the spring. In late March or early April cut off one 
twig and bring it inside. Put it in water and observe. Make a drawing of a leaf scar ten times the natural 
size. Make a drawing of the general shape of the tree adopted. Compare shapes of various trees adopted 
by class members. Make bark rubbings. On the tree mark the base of a terminal bud with fingernail 
polish. Watch closely to see how much growth the bud adds tc the twig after it opens. Make daily 
observations to watch for flower and leaf openings. Make various measurements, i.e., base of trunk, 
three feet up, diameter and length of lowest branch, distance to lowest branch. Can the height of a 
tree be found? How old might the tree be? Study shadows of the tree at different times of day. Which 
is longest? Shortest? What insects or animals live on or visit the tree? 
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10. Likewise adopt a wiidf lower, insert a iong sticic beside the shoot and nfiaric on it each day the 
date and height of tfte plant. Make graphs relating growth to temperature. Draw buds, flowers, 
leaves as they appear. Look for insects or anirrwls. Record everything In a nature journal. 

11. Find little climates, "micro-climates," on the school site. Take temperatures in such places as 
a tree hole, under a bush, on a sidewalk, on the qrass, on both north and south foundations of the 
school building. Notice the difference betv^en the living communities in each of these places. 

12. Divide older class into teams, each with a piece of string six feet long. The stritiQ is used to stake 
out a claim. Each team should cho'^^z < different habitat-an open field, the edge of a woodland, deep 
woods, alongside a stream. Claims may be studied through the spring. Each team records for Its claim 
such things as temperature on the ground, light level, wind, moisture of soil (can squeeze into a ball?), 
soil condition (with palm of hand see how far down can push pencil into soil), chief plant growing, 
any insect, bird, or other life seim. Means of calibrating can be devised and records kept. 

13. Find some animal that can be kept for a few days, observed, and then released (earthworms, snails, 
red efts, polywogs, caterpillars, or other insects)-or one that can be reliably observed, as a bird that 
regularly visits a feeder. Get to know your new friend. For example, for a bird: what color is it, what 
shape is its bill, what and how does it eat and d^-nk, does it walk or hop, what sounds does it make, 
does it make them while flying, does it soar I'ke a glider, fly in a straight line or bounce up and down, 
when perched does it bob its tail, at what level does it put its nest, etc. 

14. The forest floor provides an especially lively community for young children to discover. With 
magnifying glasses find out what the soil is made of. Identify particles from things that have been alive. 
What is living in the humus? Have the children observe and draw pictures of the living creatures. Each 
child may describe a creature for the class to draw. This may lead to concepts of "sorting," detailed 
studies of individual organisms like earthworms or some insfect, questions involving food chains or 
webs, and even predator-prey relationships. 

15. Look for shapes and patterns in nature. Find geometrical shapes, shapes that remind you of some- 
thing, examples of symmetry (as in leaves), free and changing forms (as in clouds). Find patterns-ln 
the bark of trees, in plants such as ferns, in birds, insects, etc. Look for numerical patterns-the 
number of leaves on a fiower as related to the number of petals on the flower itself, the number of 
pine needles in a cluster. 

16. Follow a stream ten minutes in each direction or either to its source or mouth. Younger children 
should explore with their senses, i.e., feel the lemperature of the water, the plants in the water and 
moss-covered rocks, soil at the water's edge and on the stream bottom. They might speculate on where 
the water begins, where the mud in the water comes from, where the water goes when they can't see 

it any more. Follow up on any of these if possible. 

17. On visiting a stream older children can map and take measurements of depth and temperature of 
the water, rate of stream flow (how long it takes a cork on a string to go ten feet), numbers and kinds 
of organisms in the water with different flow rates. Look for evidences of changes in the stream over 
time. Predict the path of the current and then check by muddying the water. 

18. Observe the color and clarity of water in a stream or pond. What is living there? Have the children 
decide if the water looks polluted. What indicates this? Is anything floating in the water? What color 
is it? Does the water have an odor? Is this pollution^ 

19. Examples of flooding may easily be found in the spring. Have the children look for causes (including 
exposed and eroding surfaces above ^he stream) and effects on land flooded. Experiment to see which 
and under what conditions soils best absorb and hold water. Dams may be built on small streams to see 
how they affect stream flow, silt deposition, etc. 
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Sorting and Clasiifying - Session 2 

Leader: course staff. 

Part I • Introduction (5-10 minutes) 

The last few years have seen publication of nature guides and field guides to almost any biological or 
geological subject of interest to the layman. These are very useful tools for help in identifying un- 
known objects and have an Important place in learning and teaching even in the early grades. How* 
ever, there is a tendency to take the scientific classification systems these utilize as something almost 
ordained and sacrosanct, something that shouldn't be challenged, let atone changed. 

Actually, classification is a very natural thing. Man began long ago to use all his skills to help him 
make some sort of sense and order out of the vast number of things with which he was surrounded. 
Just as we do today, he began to compare objects and divide them into groups of things as they were 
related to him, and so to classify. Perhaps his first division was between things which would hurt him 
and things which would not, or things which could be eaten without getting a stomach ache and those 
which were not for eating. Later on, he began to classify things according to their relationship to each 
other, by size, or smoothness, or the way that they behaved, and in many other ways. 

Like early man, all of us engage in the process of classification every day, although we do not call It 
by that any more than he did. As housewives we sort the laundry into heavily soiled, white, iirk, 
synthetic, or permaprest. Outdoors we avoid poison ivy, bees, and wasps, but hunt wild raspberries 
or blueberries. In other words, we make small, useful patterns of the things with which we have to 
deal every day. We have built useful classification systems and rarely stop to think how much they 
help to keep our minds neat and tidy. 

For most elementary -aged children the natural world is still pretty much unclassified, at least in adult 
terms, and the wondrous details of animal and plant structures are pretty much undiscovered. In 
working with children of this age. the important thing is not to impose names or labels on objects but 
to help them learn to organize information in ways that are useful to them . Help them to develop 
their own keys to the kingdoms, it is not necessary for you to know names of things. In fact, if a 
child is interested in something and you say, "Oh, that is a ... ," he is most likely to reply, "Oh," 
and drop it. What is more important and useful is to encourage the child to investigate further-to 
observe carefully, to determine likes and differences, to discern relationships, and to organize his 
findings through a logical, systematic decision-making process. In time this will lead naturally into 
the use o^ prepared keys and more sophisticated scientific systems. And those official labels, so 
reassuring to adults, can be applied. 

In today's class you are to go through the process of developing a simple classification key as might 
be useful to an elementary student. Try to forget what you know about formal scientific classifica- 
tion systems and take a fresh new look at the materials which have been provided. 

Part II • Sorting and Classifying Exercise ( V^ hours) 

Divide the students into groups of three or four members. Have for each group a small magnifying 
lens and an (»nvelope containing paper of two colors cut as 'arge and small circles and squares (see 
figure p. 22). Explain that they are going to learn to make and use a dichotomous key (di KOT' imus), 
meaning only two equal choices at any one point. 

The choices are normally of the IS-IS NOT sort. Something IS red or it IS NOT red. In a key it is 
technically incorrect to say one thing IS red, versus another thing IS black. The choices in a key are 
numbered. Since there are two equal choices at each point of decision, these are given the same 
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number. For instance, if you are considering how to separate two different-colored pieces of paper, 
you might write the following: 

1. paper red in color 
1 . paper not red in color 

Each time you describe something, you should exclude all other possibilities. A key is usually set up 
in one of the two following forms (write on blackboard): 

1. is_^ (2) 1. is 

1. isnot (3) 2. is 

2. is 2. isnot 

2. is not 

3. is 1. isnot 

3. isnot 3. is 

3. isnot 



When a number is used twice, it should not be used again. In the first example, the number in paren^ 
theses after the choice tells you where to go next on the key. 

Now ask each group to take the packet containing the colored paper cut into circles and squares. 
Tell them to look for one BIG difference between all these objects and physically divide the objects 
into two groups of roughly the same size based on this characteristic. This initial division might be 
by color, size, or shape. It should be stressed that any of these divisions would be correct, if the 
division was by color, someone might write down: 

1. red (2) 
1. not red 

Next, work with one set of the objects (in this case the red) and leave the other set aside. Divide this 
set again into two parts, which are defined and become 2, 2, I.e., 

1. red (2) 

1. not red 

2. large (3) 
2. not large 

Again one subdivision is put aside and the other divided to make 3, 3, i.e., 

1 red (2) 

1. not red 

2. large (3) 

2. not large (4) 

3. square 

3. circle 

The small (remaining set) is then likewise divided: 

A. square 

4. circle 

The same process is then repeated with the other grouping from the initial division. Since the next 
numbers to be used are 5, b. this number should be added to the 1. not red (5). After all the separate 
items are divided out, names can be assii,ned if desired. A finished key for this set of objects might 
read as follows: 
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1. red (2) 

1. not red (5) 

2. large (3) 

2. not large (4) 

3. square - Nellie 

3. circle - John 

4. square - Mary 

4. circle - Harry 

5. large (6) 

5. not large (7) 

6. square - Sue 

6. circle - Bill 

7. square — Jean 
7. circle — Bob 



Have each group make another key for the same objects, until everyone feels comfortable with the 
key format. Then give each group a set of natural materials to key. Make sets with eight to twelve 
objects each, i.e., of shells, rocks, leaves, evergreens, seeds or seed-bearing objects, bones, twigs, 
ferns, or any assemblages or mixtures of readily available materials. The small magnifying lens will 
be helpful for each group in examining its objects. 

Groups may make as many keys as there is time. Suggest that each member of the group physically 
write down at least one key t3 be sure she is clear on the format. Then about twenty minutes before 
the end of the session let each group try out a key developed by another group. The two groups 
should spend a few minutes afterwards discussing the usefulness of the key developed and/or any 
problems they found. 

Part ill • Conclusion (5 minutes) 

Close by emphasizing the values inherent in the process of key making-the need for observing de- 
tails and likes and differences, the difficulties of articulating these simply and clearly, and the require- 
ment of a logical, step-by-step process. For homework have each student prepare a simple key out-of- 
doors, i.e., for leaves or ferns in some defined area. Also give each student a simple prepared key (see 
enclosed) to test by trying to identify one or two objects with it. Explain that there will be further 
(^portunity to have heip with using prepared keys during later field trip sessions. 

Suggested readings: 

Z. Subarsky, E.W. Reed, E.R. Landin, and B.G. Klaits, Living Things in Field and Classroom. 

Minnesota Mathematics and Science Teaching Project, University of Minnesota, 1967. 
"Material Objects," Physical Science Sequence, Science Curriculum Improvement Study, Rand 

McNaily and Co., Chicago. 1970. 
"A Blocks" (No. 18481), Elementary Science Study, McGraw Hill, Manchester, Mo. 
Differences in Living Things. Environmental Investigation Units No. 79025, National Wildlife 

Federation, Washington, D.C., 1971. 
W.M. Harlow, Trees of the Eastern and Central United States and Canada. Dover Books, New York. 

Middle-level keys. 

W.M. Harlow, Fruit Key and Twig Key to Trees and Shrubs. Dover Books, New York. Keys focus on 

eastern North America. 
F.T. Parsons, How to Know Ferns. Dovvr Books, New York. Simple identification key. 
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Practice Key • Leaf Key to Trees of the Eastern United States 
Leaves Needle- Like 



1 


Leaves needle-lllce or scaie-iil(e (2) 




1 


Leaves broad, not needie-liice or scale-lltce (11) 




2 


Leaves in fascicles on dwarf branches (3) 




2 


Leaves solitary, not in fascicles (5) 




3 


Leaves evergreen, 2*5 in each fascicle (4) 




3 


Leaves deciduous, many in each fascicle, scattered on young twigs LARCH 




4 


Laax/fis in twos and thrsM YELLOW PINE 




4 


Leaves in fives WHITE PINE 




g 


L pa\iP<» nnnMttfi nr in uuhnriAC nf thrao IR\ 
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5 


Leaves not opposite or in whorles of three (7) 




Kf 


Leaves ail opposite and scale-like, twigs flattened ARBOR ViTAE 




6 


Leaves opposite or in whorles, scale-like, or awl-shaped on same tree, twigs not flattened 


RED CEDAR 


7 


Leaves four-sided, quadrangular SPRUCE 




7 


Leaves flat (8) 




8 


Leaves yellowish green on both sides, appearing two-ranked or feather-like, deciduous twigs 






BALD CYPRESS 




8 


Leaves evergreen, dark green above (9) 




9 


Leaves with white lines beneath when young (10) 




9 


Leaves dark green above, yellowish-green beneath, usually 3-5 cm long YEW 




10 


Leaves about 1 cm long with short petioles appearing two-ranked, cones 1-3 cm long, pendant 




(hanging down) HEMLOCK 




10 


Leaves usually 2-3 cm long, sessii, not appearing two-ranked, cones 5-10 cm long, erect 


FIR 
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HOW TO BE A TWIG DETECTIVE 



Howe Chestwut Twio 



TERMINAU 



SCAUC 



BUNDLE 
SCAR 




GROWTH OK 
J&UO SCALE SCAK9 
MARKING END OF 
LAST YEAR'S 
Gt^OWTH 



SoHE Twigs with 

'"Chamber^eo" Pith 



&LACK WALNUT 
ton*cotoire<i pith 




Have you explored the miracle of buds^ Ob* 
serving evos quickly fmd them. Uif«eand small, 
on bushes and trees in a variety of sizes, shapes, 
and colors To identify buds it is important to 
notice tho:r nrranqemcnt on the twig. Are they 
in pairs or opposite ocich other?* A few trees 
have their buds so arranged maple, ash. 
horse chestnut, and do.;wood are native east- 
ern ones Most buds are attcrnato« appearing 
first on one side of the twig, tlicn the other; 
elm. oak. birch, etc. Below the hud look for a 
leaf scar, loft whon the leaf fell off in autumn 
It differs for cnch kind of tree. In the leaf 
scar arc tmy dots or bundle scars which are the 
cndi^ of veins that trv'insported food and water 
between leaf and twijj These tiny dots may 
form a pattern, and even resemble a face in 
walnut and butternut 

Buds are usually protected by several scales 
Willow is an exception and has a single, cap- 
like scale that covers the bud. This is easily 
seen in the pussy willow Can you find the 
termtnat bud of a twuj when it has one? It is 
the largest bud at the very end. as in the maple. 
Buds along the sides of the twig are called 
lateral buds. Usually the larger buds contain 
flowers, or leaves and flowers, while ♦he small 
ones arc leaf buds. Open a large bud and look 
for these things. 

When the terminal bud is formed, that ends 
growth for the season Some trees do not have 
terminal buds. In these cases the twig reeps 
growing until food supply falls off The twig 
then dies back to the last lateral bud. which 
becomes a pseudo- (false* terminal bud with a 
small round scar (different from the leaf scars) 
at its base where the branch died back and fell 
off. These buds arc usually set at an angle 
(examples: linden, elm and sycamores 

Do you have little raised dots here and there 
along your twig? They are lenttccis that allow 
oxygen into the branch (see "Word of the 
Month"! . The dark lines on white birch bark 
are the lenticels. 

A few inches from the tip of your twig you 
may discover several lines or rings close to- 
gether. These growth rings were left when the 
bud scales of last year's terminal bud fell off. 
They show last year's growth or how much the 
twig grew in one year. Now look for the next 
ring further down. That marked the end of 
the twig two years ago. Starting at the tip of 
the twig, count the growth rings to get the age 
of the twig. Be a twig detective M^nont i Smith 





5oMeDi$TiNcrive Leaf 
Scars 

Black Walnut 
bundle **tr(ic«a 

eUTTERNUT 

•velvet eye-brov^" 
ebove leo( acer 

Cat^lpa 

bundle *troce8 
fornninj Cifelc 

Maple 

cre5cenf scor 
with 9 troce5 

Sycamore 
9Car encircimo 
bud ^ 

Sumac 

scar almoef 
encircii»<) t>u6 

Ash 

bundle irc .^i 
fornrt Q line 

Some Distinctive &uo5 



pLOWeRINO 

Dogwood 

Onton«ahoped 
flower bud 

DCCCh 
r\orrow bud 



W1L.LOW 
one-scoied bud 




Butternut 

chocolote- 
colored pith 



Sf^oU drowm^d Moy T Wctl5. Accomponu - 
ing text odoptrd from' her'WiNTEK TwiosJ^ 

O MoRTOfM A».BOKCTOM OULLBTINi 




ALDER 

snnoolh 
dtQiKedbud 



OAK 

clustered 
terminol 
budd 



Tulip 

ciuck-biU' 
bud 



LllsiDEN 

smooth, red, 
two-scoied bud 
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Fteld and Forest Communities • introduction to Ecology - Session 3 

Leader: Someone working in botany, terrestrial ecology, or forestry. Good sources for leaders would 
be nearby high school or college teachers, the Society for the Protection of New Hampshire Forests, 
the U.S. Soil Conservation Service, forestry experts from state or county governments, or Resource 
Conservation and Development foresters.* 

The purpose of this session is to give baci^ground in ecological principles, explain ecological communi- 
ties, succession, climax communities, etc., as seen in the plant life of the local area. 

Suggested readings: 

Betty Flanders Thomson, The Changing Face of New England. The Macmillan Co., New York, 1958. 
Shirley Miller, The Story of Ecology for Audubon Juniors, National Audubon Society, New York, 
25 pp. 

Ralph and Mildred Buchsbaum, Basic Ecology, The Boxwood Press, Pittsburgh, Pa., 1957. 
Peter Farb, Ecology. Life Nature Library, Time-Life Books, New York, 1963. 



Field Technique - Session 4 

Leader: Any experienced field trip leader. 

This session may be combined with any one or a number of the background field sessions, it may 
also be a separate session. The important thing is that somewhere in the course the field aides be 
exposed to useful advice on leading field trips and approaches for successfully involving children 
in field activities. 

Tips for leading field trios 

1. Know the area or trail. Visit the area in advance to gauge time 
needed and features of interest to your theme. Note potential 
problems (such as mud or high water) and prepare for them. 

2. Have a specific purpose for your trip. Don't try to cover the 
whole trail every trip. Decide on the specific areas suitable for 
the theme or activities chosen (though of course you should 
be flexible enough to deviate in response to the children's 
observations or questions). If each trip has a new and specific 
purpose, an area may be used indefinitely without loss of the 
sense of wonder or discovery. 

3. Have the children prepare ahead for proper clothes and equip- 
ment. This may require reminding. 

4. Do not take out a group too large to handle in the activity 
chosen. Ten elementary children with an adult in a highly 
structured activity is probably a maximum. Four to seven 
children with an adult will be more realistic and successful. 

If there are twc adults to help with a group, physically divide 
the group into two separate groups worKing in separate areas. 



•See Appendix A for addresses. 
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5. In the field, don't lecture. Give simple explanations or background 
when needed, but for the most part encourage children to observe 
carefully and find out for themselves. Don't feel ^sn must identify 
everything the children ask about. Instead ask questions, suggest 
activities. Have children make drawings or bring back samples of 
objects they want to identify for later investigation in the classroom. 

6. Don't make the outdoor activity too long. A ten- to fifteen-minute 
field trip may often be enough for the youngest children. Forty- 
five minutes to an hour or more may be good for older elementary 
grades, according to the activity planned and the interest span of 
the group. 

7. Keep the group under control, together, and however quiet the 
circumstances require. Otherwise the children will see and hear 
little. But, most of all, have a good time with the children. Share 
your own interest and excitement with what you discover, and 
they will feel it too. 

Comments on field tec hniques by Tv Minton.* science teacher at the Putnev School 

I have the feeling that environmental studies often focus on one area: the polluted environment. My 
own personal feeling is that pollution is one thing that we're all concerned about and the cause of all 
the reaction nationally and in the colleges. My own feeling is that we have to get the students out In 
the field, to natural kinds of environment, and in a very real and personal way, so that they really 
come to love the environment unpolluted . And then from there, we can go to a study of the pollution 
that is occuring and how to prevent it. Because I think we really can't get them involved and concerned 
about pollution of the environment if they don't really care about it in the first place. 

I think, in doing field work, we have to deciao why we're going out there, what we're going to do when 
we get there, and what we want to happen. My own focus in field work, and especially with younger 
students, is that the most important thing we can do with them initially is to teach them to be good 
observers. Most of us are very sloppy observers: we just don't look at what we're looking at. And there 
are all kinds of devices to learn to do this, and there's no one best way. 

The second thing is to personalize the experience, so that the out-of-doors really becomes a part of 
them. This is very hard to do, I know, with large classes. Field techniques for most teachers become 
a traffic-directing activity. With most teachers that I have worked with, we've been able to use volun- 
teers, perhaps high school seniors, perhaps parents, perhaps school volunteers and aides. Then we can 
divide the class up into small groups and let each group go its own way. It's really terrific for our kids, 
for suddenly they see biology in a totally new context, and it breaks the class into a usable size. 

The third thing-and I think this may not come initially in your first field experiences, but eventually— 
is to establish a basic understanding of ecological dynamics. My experience has been that pre-adolescent 
students have a very hard time dealing with generalized concepts. They're terribly excited about 
specific things, and if you concentrate enough on specifics until they are capable of dealing with con- 
cepts, then they can pull all of this previous experience together and really go somewhere. And I've 
become very frustrated working with teachers who are trying to deal with sophisticated ecological 
concepts too early. But that should be the direction you're dimmg for. So the objectives as I see 
them are initially to ( 1) become good observers, and that very much underlined; and then, in doing 
that, (2) personalize the experie-.ce with them. So how do you do this? 



•Excerpts from a speech given at the School Environmental Education Conference, Hanover, N.H., 
on December 8, 1969. 
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This fail i took my students to a spot in the woods, and i sat them down and i just said, ''All right, 
go off on your own and spend ten or fifteen minutes looking at something that interests you, some 
biological thing. Don't take written notes, but make mental notes of the object youVe observing, 
and then come back/' And one student looked at me and said, "What if i don't find anything I'm 
interested in?" i said, "Well, go try." In ten minutes she came back absolutely hysterical about 
this thing she had found that she didn't even know existed. She'd never seen it; she didn't know what 
it was; and it was the most exciting thing she had ever seen. I could have turned this girl off very 
quickly with the wrong kind of approach, by testing, evaluating, pressured kinds of approach-but 
this worked. 

Then I had them come back after their fifteen minutes and tell another person a list of observations, 
without telling what the thing was, and the other person would write it down. Then they reversed 
roles. The object here was, first of all, to get them by themselves, because, when they're in large 
groups, they don't see anything out in the woods. They're talking to each other, especially the young 
kids. They climb each other, hit each other, climb trees, throw things, but they don't look. And if 
you're going to get them to be good observers, you have to get them apart from the class. 

And then i told the person taking the notes to guess what the object was at the end of the description. 
And then after they had done this, I had them come back together in a class, and 1 would take one 
list of observations and I would read it to the class and have the class draw the thing on pieces of 
paper from the description and show them to the class. 

The first thing we did this with was a puffball. And the lists of observations were just very sad, and 
we came out with the most unbelievable pictures of things that were big and fat and round, and things 
that were tall and skinny with caps, and no caps and spots. And obviously the lists of observations 
were very inadequate. So t had the girl go back and get the puffball, look at it again, put it in her 
pocket, and come back to the group and give us a new list of observations and have the class draw 
the thing again. This time we came out with a beautiful set of pictures of puffbails. 

Here each student was involved in a personal way, because he had to react to that one list by drawing 
something, even though we were in a group. I think this kind of thing is very important: they're in- 
volved physically with the thing, individually with the thing. 

Of course, there are all sorts of other techniques which really are doing the same thing: for example, 
study plots that they put strings around. I was telling you about this particular student who didn't 
want to go out and look for something because she didn't think she couid find anything interesting, 
i had her class set up sampling plots by giving each student one hundred feet of string and telling 
them to make the largest square they could out of that one hundred feet of string. The squares would 
be their study areas. Thts particular student fussed the whole way from the classroom to the field, 
saying this is totally ridiculous, it's uninteresting, she could care less about it. 1 happened to be there 
when she completed her square. Suddenly she was so possessive about that little square: " Don't you 
walk across my area! Get out of my area! You're stepping on those leaves over there!" Incredible 
change (i thought we should have been studying behavior rather than trees that day.) 

It's a personalized thing. In giving each student a plot that belongs to him, he looks at it because it's 
hjs. It's a gimmick maybe, but it works. And of course there are all sorts of things that can be brought 
from the field into the classroom, but I try not to do this. My feeling is that classrooms are inhabited 
by people and cockroaches, and, if you want to study environment, you've got to get out of doors. 
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Suggested readings: 

Charles E. Mohr. "How to Lead a Field Trip," Audubon Teaching Aids, National Audubon Society, 
New York. 1970. 

Helen Ross Russell, "Ten-Minute Field Trips: A Teacher's Trial Edition for Use In the Primary 
Grades," Wave Hill Center for Environmental Studies, New York, 1970. 

Field trip activities, prepared by Southeastern Pennsylvania Outdoor Education Center, Sycamore 
Mills Road, Media, Pa. 

A Guide for Developing Nature Trails, Extension Folder No. 66, Cooperative Extension Service, 

University of New Hampshire, Durham, N.H., May 1968. Free. 
Byron L. Ashbaugh, Trail Planning and Layout, National Audubon Society, New York, 1965. 



Field and Forest Communities • Animals - Session 5 

Leader: Someone working In zoology, terrestrial ecology, or land management. Good sources for 
leaders are the same as for Session 3, with the important addition of the state Fish and Game 
Department. 

The purpose of this session is to better understand the role of animals in field and forest communities. 
It should deal with concepts of food chains or webs, predator-prey relationships, competition, niches, 
etc. The field work should emphasize animal signs, where to look and what to look for, and what 
children can do to find out more about the animals in their area, especially small mammals and common 
insects such as the white pine weevil. While trapping is not advised for younger children, aides miqht 
learn to make plaster track prints, set out smoked paper, and make nesting boxes. Study skins of small 
mammals found locally might be borrowed for the session from a nearby college or museum. 

Suggested reading: 

Information sheets put out by the Massachusetts Audubon Society, Lincoln, Mass.: "New Fngland 
Mammals in Winter,"' " Some Information on How Animals Spend the Winter," "A 
Beginner's Alphabet of Winter Tracks and Signs," "Basic Grammar of Track Language," 
"Plaster Casting of Animal Tracks," "Skullduggery Among the Mammals or Food- 
Getting Adaptations." 

Olaus Murie, A Field Guide to Animal Tracks, The Peterson Field Guide Series, Houghton Mifflin Co., 
Boston, 1954. 

"New Hampshire Wildlife." N.H. Fish and Game Departmsnt. Concord. N.H. Free foldei . 

Helenette Silver. A History of New Hampshire Game and Furbearers, N.H. Fish and Gam 3 Department, 

Concord. N.H.. 1957. 
Ellsworth Yeager. Tracks and Trailcraft. Macmillan Co.. New York. 1948. 

Oaks, Acorns. Climate and Squirrels, Environmental Investigation Units No. 79089. National Wildlife 
Federation. Washington, D.C.. 1972. 
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ANIMAL TRACES ON SMOKED PAPER 



MATERIALS NEEDED: 

white shelf paper - waxed on one elde 

kerosene laap -* may be made by putting hole in lid of omall jar 

and inserting rope through the hole for a wick 
alufflinuB foil 

bait • oatmeal, peanut butter, nuts, raisins, etc* It would make a good 

experiment to try different kinds of bait to see what might be attracted, 
can of spray lacquer or clear acrylic 

TO SMOKE PAPER: 

The waxed side of shelf paper should be held taut (may be attached to 
2 yard sticks or around a large can) close over the flame of a kerosene lamp. 
Move constantly to avoid catching on .fire and until the area is evenly coated 
with soot* 

Tape smoked paper to inside of a box for carrying to the study site* 
STUDY SITES: 

Good study areas are (1) those that show some evidences of animal 
activity, i*e* "runs" through the grass, burrows in the ground, shredded 
pine cones or nuts, scats, and tracks; and (2) areas next to logs or fallen 
branches that might make natural pathways* 

For best results, pick a likely spot and leave out bait for 2 or 3 days 
before setting up smoked paper* 

TO SET UP SMOKED PAPER: 

Put smoked paper in selected site with stick pegs at each corner to hold 
down securely* A canopy of aluminum foil should be made to keep dew from 
ruining the print* This may be held in place in any way practical for the 
spot, i*e* tied to overhanging bush or supported like a lean-to by sticks 
stuck securely in the ground* 

Bait may be placed on the paper or just beyond it where animals must 
cross to reach it* 

TO PRESERVE PRINTS OBTAINED: 

Spray on the spot with can of spray lacquer* As soon as it dries, it 
can be stacked or carried without danger of smudging* 

TO INTERPRET PRINTS: 

Tracks may be identified by any of the many standard guides to tracks* 
In addition to tracks, look for marks made by mammals' body fur, tails, and 
whiskers* Very tiny trails and those showing no evidence of fur are often 
made by insects. Thick, squiggly trails are often made by slugs and snails* 
Children could experiment by releasing trapped slugs, insects, frogs or toads, 
and pet animals to walk across smoked paper* Note that if bait is placed on 
the paper, sometimes tongue licking may obliterate all marks in that area* 




Ecology and Curriculum - Session 6 
Part i • Eco-System Model (45 minutes) 

Students should be provided with worksheets (see model p. 30) and divided into groups of five. If 
possible each group should be provided with a small model eco-system. However, there should be at 
least one easily viewable modal system/ consisting of such things as a large predator (i.e., hawk or 
owl), a small insect-eating predator, insect, green plant, fungus, rock (preferably with lichen or moss 
growing on it), and dirt or sand. Water may be added if desired. Explain that each part of the eco- 
system model should be considered a symbol of many species and communities. Thus the green plant 
represents annuals, perennials, shrubs, trees, forests, grasses, aigae, i.e., all plants. 

Start by having the group namp four or five examples of each of the plant, animal, and abiotic com- 
ponents of the eco system. This may call for a brief discussion of the meaning of "abiotic."** Then 
ask each member of the group to concentrate on one of the five relationships shown on the diagram 
on the worksheet. Each person is to spend about ten minutes trying to list ail the examples of this 
relationship she can think of. When individual efforts are finished, the group is encouraged to spend 
fifteen to twenty minutes in a discussion of each relationship. As a result of this collaboration, each 
group should come up with its own list for each of the five relationships. The ultimate extension of 
this effort could be a compilation of the group lists into a master list by the entire class. If not included 
by the students, the following relationships should be suggested by the session leader: food, moisture, 
shelter, protection, support, shade, temperature modification, decomposition, composition of air or 
water, etc. 

Part 11 - Demonstration or Discussion of Curriculum Applications (45 minutes) 

Demonstration or discussion of how ecology might be brought into elementary curriculum can be 
carried out in any of several ways. 

A teacher might describe a program or even a single activity used to help children discover ecological 
relationships. Especially appropriate would be a description of the SCIS Life Sciences Program (see 
bibliography). In this ecologically-oriented program children build, observe, and manipulate simple 
eco-systems by means of terraria and aquaria. At the Grade 1 level they focus on organisms, Grade 2 - 
life cycles, Grade 3 • populations, Grade 4 • environments. Grade 5 - communities, and Grade 6 - 
eco-systems. 

The objectives of this session might also be met by a short walk around the school grounds with an 
experienced teacher who could help the group discover examples of ecological relationships right In 
the school yard. Another way of stimulating observation and discussion is to have ijach student find 
(1) two objects that are interacting, (2) two objects that are related to each other in some way, or 
(3) an object which is changing. Each student could then point out her discovery and suggest an 
activity to further investigate her observation. 

Useful curricular materials: 

Environmental Investigation Units prepared by the Environmental Science Center of the Minnesota 
Environmental Sciences Foundation, Inc., and published by the National Wildlife 
Federation, Washington, D.C., 1971-72. 



•This exercise can be done with pictures as stimulators, but the presence of real objects adds 
immeasurably to the interest generated in the class. Stuffed animals or study skins can usually be 
borrowed from a museum or college collection. 
••Abiotic: not living or caused by livmg organisms. 
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Life Science Sequence of the Science Curriculum improvement Study (SCIS), published by Rand 

IVIcNaily and Co., Chicago, 1970. 
Elementary Science Study, McGraw Hill. Manchester, Mo. 

Activities described in Science and Children, periodical put out by National Science Teachers Assn., 
Washington, D.C. 

Audubon Junior Program, units on mammals, plants and flowers, trees, birds, and ecology. National 

Audubon Society, 1 130 Fifth Avenue, New York, N.Y. 
William B. Stapp, Integrating Conservation and Outdoor Education into the Curriculum - K-12, 

Burgess, Minneapolis, 1965. 
Katharine Wensberg, fxper/snctfs with Living Things: An Introduction to Ecology, Beacon Press, 

Boston, 1966. 
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Plot Study 



What is it? Study of a selected small plot of ground either by an Individual student or by a small 
group of students. 

Purpose of study: This can vary greatly according to the grade level and curriculum objectives to be 
served. For example, study may focus on any or some combination of the following: 

1 . Individual organisms, adaptations, producers, consumers 

2. Life cycles, seasonal changes 

3. Populations, food webs, niches 

4. Effects of environmental factors (i.e., temperature, moisture) 
on individual organisms or populations 

5. Communities of populations, dynamics re: relationships among 
populations and in response to environmental factors 

6. Eco systems, hydrologic and other cycles, succession 

Also, the process of making any of these studies involves students naturaity in good basic approaches 
to scientific investigation-observing, gathering, and organizing data into useful forms, hypothesizing, 
testing, etc. 

Usefulness of approach: Students have frequently become very possessive about "their" plots. This 
Meisoiidli^ation can create great interest and encourage closer observation than othenwise likely. Sys- 
tematic study focused on even a small plot of land can answer many questions. Further opportunities 
are opened by comparisons of plots in different habitats or with different environmental conditions. 

Sixth Grade Plot Study 

Each plot measures approximately two meters by two meters. The following are observed and described: 
(Note these may lead into classification, ways of measuring or calibrating observations, use or making of 
simple equipment, etc.). 

1. Environmental factors 

Temperature • 2 cm below ground, ground surface, one meter in air 

Light 

Wind 

Moisture 

2. Soil 

Physical characteristics, profile, color, texture, moisture 
Life present 

3. Detritus 
Composition 
Depth 

Life present 

4. Plant life 

What found, description (i.e . height of tree, kinds of leaves, flowers, etc.) 
Numbers of each population using representative sampling if appropriate 
Animals present on plant life 

Observed relationships: plant-plant, plant-animal, plant-abiotic 

5. Animal life ('-ther than in soil) 
Description 

Relationships: animal-animal, animal-plant, animai-abiotic 
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Pond and Stream Communities - Session 7 

Leader: Someone working in the field of fresh water biology (limnology) or aquatic ecology. Schools 
and colleges are obvious sources, but peop'e with such training are also found in Fish and Game De- 
partments, the U.S. Soil Conservation Service, and governmental groups concerned with water quality 
control. 

This session should bring together the various ecological concepts introduced In earlier sessions by 
giving a total look at easily distinguished ecological communities. A pond or s stream or both may 
be chosen. A longer time period, three to four hours, may be required if visits are made to both types 
of communities. 

Pond study should include life cycle of pond systems; physical characteristics; living organisms; and 
interrelationships of water depth and surface, oxygen content, temperature, nutrients, and popula- 
tions of algae, zooplankton, bacteria, etc. The pond beautifully demonstrates the complexity, inter- 
dependencies, and fragility of an ecological community. Likewise, stream study will emphasize plants 
and nutrients, where they come from, where animal life can be found, and relationships to environ- 
mental factors such as light, siltation, and rate of stream flow. 

Aides should have exparience in making measurements for oxygen, temperature, turbidity, rate of 
flow, etc.; in collecting plankton and other organisms; and in using microscopes and keys to identify 
their findings. 

Suggested readings and references: 

William H. Amos, Limnology. LaMotte Chemical Products Co., Chestertown, Md., 1969. Excellent, 

inexpensive (50 cents) booklet. 
J.G. Needham and P.R. Needham, A Guide to the Study of Fresh-Water Biology. Holden-Day, Inc., 

San Francisco, 1962. Keys and pictures - complete 
George K. Reid, Pond Life. A Golden Nature Guide, Western Publishing Co., New York, 1967. 

Good field reference for use with children. 
E.B. Klots, The New Field Book of Freshwater Life. G.P. Putnam's Sons, New York, 1966. 
William H. Amos, The Life of the Pond. Our Living World of Nature, McGraw Hill, New York, 1967. 
A Curriculum Activities Guide to Water Pollution and environmental Studies. Tilton School Water 

Pollution Program, Tilton, N.H., 1970. 
Field trip activities prepared by Southeastern Pennsylvania Outdoor Education Center, Media, Pa. 

The Pond 

The following questions taken from materials developed by the Southeastern Pennsylvania Outdoor 
Education Center might be helpful in initiating study of a pond. 

I 

What is a pond? 
Why is the pond here? 
Will it always be a pond? 

How is the pond area different from the nearby field? 

How does a true pond differ from a flooded area made by a bad storm the day before? 
Where is the water coming from? 

Where is the water going? Is any water going out that you don't see? 

Does the amount going out equal the amount coming in? How can you tell> 

Why do you think this is the case? When might the amount going out exceed the amount coming in? 
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Observe the surface, shores, and bottom, and any stream or sign that water has entered* What else is 

coming into the pond besides water? 
How are these things coming in? 
Where are they coming from? Where will they go? 

Are there signs of soil that has washed into the pond? Where is this located? Why? 

What becomes of the leaves and other plant materials that enter the pond? Why? 

Is this material-soil and plant materials-beneficial or harmful to the pond and its life? Why? 

What changes will the invaders make in the pond over a period of time? 

Will these changes be good or bad? Why do you think this? 

Could man prevent these changes? 

Would it be desirable to do so? Why do you think this? From whose point of view are you answering? 

Do you see any indications that the shoreline is changing? Describe what you see and what you think 
is happening. 

What plants are growing along the shore? Where are their roots? What will become of the seeds from 

these plants if they fall into the water? 
Will these plants continue to grow here? Will their numbers increase? Why do you think this? 
How do you think different ones of these plants will change the pond environment? Will these changes 

be good or bad? From whose point of view? 

What seeds have fallen into the water other than those from plants at the water's edge? Where did 

these seeds come from? Will plants grow from these seeds? Where? Why do you think 
this? 

What color is the water? Is it clear? 

is there anything floatmq in it^ (If so. describe it ) 

Do you think that it would be good to drink? Good or bad to taste? Good for health? Good for some* 
thmgelseP 

Do you think this water is polluted? What does "polluted" mean? Why do you think this? 
What other things are in the water? Might there be other things in it which you can't see? How could 
you find out? 

11 

What animals do you expect to find at the pond? Do you expect to find them in the water? 
Do you see anything living in the pond? What size is it? What does it look like? What colors do you 
see? 

Do you see any animals in or around the pond that use the water in a way similar to the way man 
uses it? 

Water strider, frog-skating, swimming motions 
Birds, forest or water animals-drink it and get food from it 
What kind of food would man get from the pond? 

What daily activities must the pond animals carry on that man also must carry on? 
Eat and drink 
Breathe 
Activity -rest 
Excrete 
Others? 

What are some of the things which an organism would have to be able to do to survive in the pond? 
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What changes would have to be made if you were to live in the pond? 
What things do all organisms living in the pond have in common? 

What do the pond animals eat? 

Do they need air? How do we know the animals use air? 

How can we find out about the activities of pond animals? 

What would happen to the pond life if the pond became dry? 

How could the pond become dry? 

How might the area change if the pond disappeared? 

If this pond does eventually disappear, what will become of all the animals that live in the water? 

Why do you think this? 
Will this happen all at once? 

Would you expect to find the s^ime things living in all parts of the pond? Why? 
What are the parts of this pond? Investigate each-or divide up into groups with one group responsible 
for each of there pond habitats. 

1 . Bottom: mud and decaying vegetation 

2. Shallow water near shore 

3. Deeper water 

4. Surface 

5. Air over pond 

6. Shore 

After inspection of each nabitat and collection of specimens for each as possible, the following 

questions might be asked: 
Was anything living in the mud and leaves on the bottom of the pond? What? 
What did you find in the shallow water? What did you find in the deeper water? Did you see anything 

you couldn't collect? 
What was on the surface? 
What did you see in the air over the pond? 
What did you find along the shore? 

Did you find the same things living in each part of the pond? 
What reasons can you give for this? 

What are some of the things that make each of these habitats different? 
Ill 

Reinvestigate the habitat previously investigated. 
How deep is the water? 

What is the temperature of the water in this area? Air? 
How much light does it receive compared to the other area? 
What food seems to be available? 

Is oxygen available to animals that breathe with lungs? With gills? 

What is the color of the water at this place? Why might this be? 

How much cover (protection from enemies) is available? 

What are the factors that seem to make this part of the pond the way it is? 

Observe again the organisms collected. 

What would these animals probably eat? 

How would these animals get a supply of oxygen? 

How are the organisms collected or observed adapted to living in the part of the pond where you 
found them? ""^ . 



ERLC 



•37- 



In what parts of the pond would they not be able to live? Why? 

Could they live away from the pond? 

Which habitat seems to have the most organisms? 

How are the organisms in each of the pond habitats dependent on the other habitats of this pond? 
Which would be affected first if the pond were drained? Why? 

The following specific questions might be asl<ed in regard to organisms found: 
Fish 

How does a fish swim? What part of its body does it move? Does it move its whole body? 

How does a fish ''stand still" in the water? 

Can a fish see you on the shore? How? 

How does a fish get air? Why do you say this? 

How does a fish's body illustrate streamlining? 

How has man copied the fish? 

Frog 

How does a frog get air? 

How does the skin of a frog differ from the "sl<in" of a fish? 
How do the eyes of a frog differ from the eyes of a fish? 

Do you think the frog sees you coming or does he hear you? Why do you think this? How could you 

find out for sure? 
Why can a frog jump so well? 

How is a frog adapted to life on land as well as in the water? 

How does a frog eat? What does he eat? Does he get his food in water, on land, or in the air? What 

did you observe that qave you this idea? 
What are the frog's adaptations for swimming? 
Do you swim more tike a trog or a fish? Why? 
Has man copied the frog in any way? How? 

Tadpole < 
How does the tadpole swim? 

How does this compare with how the frog swims? The fish? 
How does the tadpole get air? Compared with the frog? The fish? 
What does the tadpole eat? Did you observe them eating? 

How does this compare with what the frog eats? The fish? If you don't know, how can you find out? 
Why do you suppose tadpoles are found in such large groups in the shallow water? Will they always 

stay there? Why do you think this? 
How will the tadpole have to change to become a frog? 
How is the tadpole tike a fish? Unlike a fish? 
is the tadpole mor * like a fish or a frog? Why do you say this? 

Insects * water strider, diving beetle, whirligig beetle, water boatman, back swimmer, etc. 

How does the stay on the surface of the water? Does he? 

How does he move fron^ place to place? Would you say he swims? 

How does he get air when he goes underwater? 

Could these insects live away from water? How could you find out? 

What do you think becomes of these insects during winter? How could you find out? 

Has man designed anything which copies this insect? 
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\BsasSS • mosquito larvae, dragonfly larvae, damseifly larvae, etc. 

How does this insect breathe? What do you observe that makes you think this? 

How does it move? Would you say it swims? 

Could it live away from water? 

Has man designed anything which copies this insect? 

Which of these animals would you like to know more about? 

Does man depend on this pond? List ail of the ways you think ponds are important to man. 
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Compass and Mapping Skills - Session 8 

The purpose of this session is to maice the aide more comfortable about using compass and various 
types of maps in worlcing with children out-of-doors. If the Hanover experience holds true, many 
young women have never held a compass and find topographical maps a complete mystery. It seems 
best, therefore, to assume no prior experience and to have the aides learn by actually going through 
activities that might be used in introducing these skills to children. 

Exercise I (1 hour) 

Divide the class into groups of five or six each. Have available on a table enough equipment for each 
group to have at least one or two compasses, eight to ten golf tees, and some measuring device (meter 
or yard sticks, tape, string marked at one-foot intervals, etc.). Before the groups take their equipment, 
ask what they notice about the compasses-that all of the compass needles point in the same direction. 
You can explain that the north end of the magnetic needle of a compass always points to the magnetic 
North Pole. 

Each group should have an instructor who has previously gone through the exercise in a training session 
and can show her small group how to orient the compass and use it in the game to follow. The instruc- 
tor will take her group to any relatively flat area, roughly 25 feet in diameter, which does not overlap 
the area of another team. 

The first step is to have each member of the group hold a compass level in her hand and then slowly 
turn around in a circle, always observing what direction the needle points. Be sure that everyone is 
convinced that (1) the needle of a compass always points m the same direction, and (2) the needles 
of all compasses point in the same direction. If a compass is off, see if something is deflecting it (as 
may happen inside a building or .near certain metals), or if perhaps the needle has been demagnetized 
and damaged (as may happen if a number of compasses are stacked on top of each other). 

Next show the group how to orient the compass, turning it until the magnetic needle is parallel with 
the orienting arrow (N-S arrow) in the compass housing. Now the north end of the needle and the 
orienting arrow should point in the same direction. Have the group notice how the dial is marked off 
Into 360 units or degrees, but suggest that when beginning with children it is better to use the simpler 
major divisions of N, NE, E, SE, S, SW, W. and NW. 

When the group seems ready, the instructor can start the game. Each team is to lay out a course using 
the compass and with the golf tees as markers. Then each will swap with another team who must be 
able to follow the directions given to recover the markers. The object is to give such accurate directions 
that the other team will succeed. 

Select a starting point, place tee 1 there, and write down where it is . Each member of the team will be 
responsible for placing one tee. However, everyone should have a job in the placing of each tee-using 
the compass, being the marker, helping measure, giving a second check to direction or distance, or 
writing down the instructions. Have the first team member place the compass directly on the starting 
tee (more stable and accurate than in the hand), and turn it until it is oriented (the magnetic needle 
and orienting needle pointing in the same direction-N). The person should choose what direction she 
wants her tee to be placed, keeping to the major compass directions, i.e., E or SE. If the compass has 
a direction arrow on a transparent plate underneath, this can be turned In the direction desired. If not, 
it is helpful to use a pencil on the ground as a pointer. It is recommended that another team member 
go in the indicated direction to serve as a sighting point. Then some distance can be selected along the 
line from the starting tee to that person for placing the tee. Warn the group that children will often 
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want to push the tee so far into the ground that it will never be seen again, or put something over it 
to hide it. Carefully explain that they want the competing team to be able to find their tees, though 
of course it is more fun if the tees are not too obvious. Also choose simple measuring units to lessen 
chances for error, i.e., three or four measuring stick lengths; and don't choose distf^nces longer than 
fifteen to eighteen feet, because small measuring errors will be compounded. Place the tee and write 
down the instructions, i.e.. Tee 2, go E for four measuring units (or yardstick lengths). 

Now starting at the tee just placed, a second member of the group will take her turn to use the com- 
pass to place the next tee in the same way. The direction and distance will be recorded and so on 
until each team member has used the compass to place a tee and a course of six or seven tees has 
been laid out. 

Finally teams will pair up and swap instructions and measuring devices . If a team cannot follow the 
course as described, It should challenne the group that laid out the course. Winning teams are those 
which successfully laid out a course and described it accurately. 

Discussion (15 minutes) 

After the compass exercise it will probably be helpful to the aides to have an experienced teacher 
outline the total program (into which these exercises fit) for teaching mapping and use of the com- 
pass. 

For example, the first step might consist of mapping the top of a table with a number of items on it 
or of mapping the classroom. Sue! .xercises will indicate the usefulness of ( 1) working out some v»^ay 
to show scale and relative size; (2) having some clear way to indicate direction; (3) using symbols on 
the map rather than drawing each item; and (4) making a key to interpret the meaning of the sym- 
bols used. 

The class might then go through the exercise to learn to use the compass. As a foltow-up the children 
can draw a map showing the course plotted by their team. They will find it necessary to show the 
starting point relative to some landmark, indicate the direction of north on their map, and work out 
a distance scale. 

The teacher might follow this with various activities in which children practice mapping various areas. 
One activity is to have a group of children mapping each of the four quuriurs of the classroom. When 
the four quarters are taped together, the resulting map is usually a convincing argument for consistent 
and standard means of indicating scale, direction, perspective, etc. 

The teacher will also have the children work with available maps of various kinds. Using a map of the 
local area, the children miyht compare their own compass readings with directions indicated by the 
map. This can be done in a walk uut from the school, preferably to some elevated spot-a hilltop or 
tower-from which various landmarks are visible. The children also might take a school bus trip around 
the town, comparing the map to what they see. 

If the terrain is at all rolling or hilly, the children will raise questions as to what to do about this on 
maps. The following exercise to introduce the concept of topographical mapping is very simple and 
effective. 

Exercise II (45 minutes) 

Divide the class into groups of four to six. Obtain a number of clear plastic shoe boxes, with trans- 
parent lids if possible, it such lids are not available, pieces of clear, heavy plastic material can be taped 
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on as a substitute. Provide each group with a plastic box, a rock that will fit into the box, a ruler, 
masking tape, one waterproof nfiagic marker, one water soluble marking pen, and a container for 
water. Well-chosen rocks are important to the success of this exercise. Whether rounded or angular, 
rocks should have at least one gently sloping side and one fairly steep side. 

Have each group place a strip of masking tape vertically on the outside of the plastic box, and mark 
the tape every one-half inch from the bottom to the top of the box. A piece of white paper placed 
under the box will improve contrast. Each group should place its rock in the plastic box and care- 
fully pour in water to a depth of one inch. Takinq the waterproof magic marker, one member of the 
group should draw a line around the rock at the water level. For greater ease, the rock may be lifted 
out of the water. It will be wet to the level inundated and can be easily marked. The resulting mark 
is known as a contour line. Suggest that this contour line be considered sea level, and that each inch 
above this will represent a rise of one thousand feet. Just where those contour lines will be can quickly 
be determined by progressively adding one inch of water and marking the water levels on the rock. 
The end result will be a rock showing contour lines at one-inch intervals, each representing one 
thousand feet rise in height. A child might think of it as if the sea had risen in one thousand-foot 
stages until it covered the rock mountain. 

The group should empty the water for the next activity. The same or another rock should be placed 
in the contamer. Again water is added to a depth ot one mch, or "sea level," but this time the trans- 
parent lid is put on. A member of the group should look through the lid from directly above. Using 
the water soluble pen (to allow later cleaning),* he or she can trace directly on the lid the outline of 
the water on the rock. Someone can add another one-half inch or one inch of water and again draw 
the outline onto the lid. This is continued at whatever interval chosen until the contour lines of the 
rock at one-half inch or one inch vertical rises have been transferred to the flat surface of the lid of 
the box. The result is a simple topographical map. 

Compare the topographical map with the model. How can one tell where the hill is steep? Where is 
the slope gentle? Observing the contour lines, ask, "If you are feeling lazy, which way would you 
want to take up the hill?" Or, "If you are an adventurous mountain climber, which route would you 
choose?" 

With children the exercise might be continued, using different-shaped rocks or clay models of land 
forms. They will soon associate contour map patterns with the land forms they represent. 

Suggested references: 

Stuart E. Bell. "Scale Drawing and Sun/eying," in collaboration with the School Mathematics Project, 
published by Longmans, Green & Co., Ltd., 48 Grosvenor Street, London, W1, England. 

"Making Maps" and "Outdoor Mapping," Elementary Science Study of Education Development 
Center, Inc., 55 Chapel Street, Newton, Mass. 

Clifford E. Knapp, "The Slope of the Land," Science and Children, March 1969, pp. 14-15. 



*0r, if preferred, clear plastic or acetate film can be attached to the lid and regular waterproof 
marking pens used. 
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Geological History of Region - Session 9 

Leader: Someone working in tiie field of geology. In addition to schools and colleges, sources for 
leaders nrtay be mining companies, highway departments, the U.S. Army Corps of Engineers, and the 
U.S. Soil Conservation Service. < 

This class will focus on land forms and especially how the glaciers of the great ice ages shaped the 
New England landscape. This is best done by examination of local topographical maps and visits to 
nearby sites which give evidence of this history. 

Suggested readings: 

Neil Jorgensen, a Guide to New England's Landscape, Barre Publishers, Barre, Mass., 1971. 
Beity Flanders Thomson, The Changing Face of New England, The Macmillan Co., New York, 1958. 
Geological Quadrangle Studies, available from the New Hampshire State Planning and Development 
Commission, Concord, N.H. 
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The Water Cycle - Session 10 



Leader: Someone working in hydrology, geology, soil sciences, or land management. The U.S. Soil 
Conservation Service is an excellent source, also colleges and engineering groups- the U.S. Army 
Corps of Engineers, highway engmeers, and construction firms. Towns and cities may also have 
personnel qualified on this topic, either working for the town or serving on boards or commissions. 

This field trip will focus on the water cycle, as exemplified in a watershed in the local area. This 
should involve a visit to the stream or river to examine flow characteristics, cutting and depositing of 
material, flood plains, etc. But the trip should also deal with the effects of water in the watershed on 
the character of the stream. This involves consideration of soil characteristics, grade, erosion, and 
soil and land use practices. 

Suggested readings: 

Luna B. Leopold, Kenneth S. Davis, and Editors of Time- Life Books. Water, Life Science Library, 

Time-Life Books, New York. 1970. 
Flood Hazard Areas. New Hampshire, Report prepared by Anderson-Nichols and Company for the 

IM.H. Department of Resources and Economic Development, Concord, N.H., April 

1967. Free, also accompanying slides which mcy be borrowed. 
A Curriculum Activities Guide to Water Pollution and Environmental Studies, Tilton School Water 

Pollution Program. Tilton. N.H., 1970. 
Local soil maps or other relevant studies prepared for towns by the Soil Consen/ation Service, Geo- 
„ . . [pg'cal Sun/ey. and/or U.S. Army Corps of Engineers. Available in municipal offices. 

'Liquid Assets." The Curious Naturalist, Massachusetts Audubon Society. Lincoln, Mass., March, 



Mathematical Techniques -- Session 1 1 

Leader: Experienced teacher from school system or someone involved in teacher training. 

Collecting, recording, and interpreting data are basic elements of any inquiry or investigatory process 
based on observation. The purpose of this session is to introduce aides to techniques that can be used 
by elementary students in environmental studies: simple procedures for recording information, graphs, 
measures, estimating, sampling, etc. During the session aides should themselves go through several 
activities {i.e.. sampling, or estimating the area of a leaf). Other techniques, such as measuring stream 
flow.** should be built into other sessions as appropriate. Examples of environmental activities which 
include mathematics as an important component are given in the references below. 

Suggested references: 

•Environmental Discovery Series. National Wildlife Federation. Washington. D.C.. 1972. See units: 
Sampling Button Populations and Differences in Living Things. See other titles in 
bibliography. Excellent. 

**John Hug and Phyllis Wilson, Curriculum Enrichment Outdoors, Harper and Row. New York. 1965. 

Special section on mathematics outdoors, good general source. 
John M. Youngpeter. winter Science Activities. Holiday House, New York. 
Pictorial Representation, Nuffield Mathematics Project, published for the Nuffield Foundation by 

John Wiley & Sons. Inc.. New York. 1967. 
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Graphs Leading to Algebra, Nuffield Mathematics Project, published for the Nuffield Foundation by 

John Wiley & Sons, Inc., New York 1969. 
Instrixto Teaching Transparencies (i.e., for Grafts- No. 839, or Measurement-No. 845), Instructo 

Products Co., Philadelphia, Pa. Similar transparencies (Math 5T-5W) are also sold by 

Minnesota Mining and Manufacturing Co. 
Minnemast and ESS units are also available on »..jse topics. See bibliography. 
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Curriculum Applications in Language Arts and Social Studies - Session 12 



Leader: Experienced teachers who can present projects they have carried out with students. 

The purpose of this session is to emphasize that environmental studies are appropriate and should be 
included in the total curriculum, not just the sciences area. The various opportunities can be explored 
by means of several "live" presentations, supplemented by take-home materials suggesting other 
activities. 

One Hanover program that stimulated much interest came from a sixth grade language arts teacher 
whose class had worked with cameras on an environmental theme. She showed three delightful slide 
programs which the children had created, complete with taped dialogue and music. She also had a 
winter class which had gone out on snowshoes witji cameras. The resulting display of "Designs of 
Winter" was truly beautiful. This led to discussion of other projects, some of which are given on 
page 48. 

Another type of project which is most important is that of "problem solving." Professor William Stapp 
of the University of Michigan has spoken in New Hampshire and written widely* (see suqgested read- 
ings) on the imporicnce of childi en being given the chance to do something about environmental 
problems which they perceive. He feels that every year, K - 12, every child should have at least one 
Opportunity of dealing with some probtem appropriate to his own interests and age level. This means 
carrying his solutions all the way to an action stage and seeing results. This might involve planting 
spring bulbs to beautify the school, picking up litter, recycling, putting up bluebird houses, making 
an all-weather path to keep out mud, marking a nature trail to prevent trampling of surrounding areas, 
other landscapinq proiects.** water tei-ting of nearby streams, etc 



The aim of environmental studies is "':o develop a citizenry that is knowledgeable concerning the bio- 
physical environment and its associated problems, knows how to help resolve them, and is motivated 
to do so." Educators still do not know what creates that "motivation to act." But, intuitively, early 
success in perceiving and acting on problems must have an important role. 

Suggested readings and .eferences: 

"Environmental Encoi-nters," No. HE 5.210:10079, Superintendent of Documents, U.S. Government 
Printi i Office, Washington, D.C. 20402. Send ten cents for each. 

"An Approach to Scnool Site Development," Film which may be rented for about $12.50 from Inter- 
national Film Bureau, Inc., 332 S. Michigan Ave., Chicago, III. Shows students complete- 
ly landscaping school grounds, with projects related to many curriculum areas. 

John W. Hug and Phyllis J. Wilson, Curriculum Enrichment Outdoors. Harper and Row, New York, 
1965. Ail dijcipline a^-^as represented, plus games. 

Virginij W. Musselman, Lean.'ng About Nature Through Games, Stackpole Books, Harrisburg, Pa. 
Prepared for National Recreation and Park Association. 

Matthew J. Brennan, ed., People and Their Environment* Teachers' Currictilum Guide to Conserva- 
tion Education J.G. Ferguson Publishing Co., Chicago, 1968, 1969. Eight-guide series, 
grades M2, science and sociai studies, builds concepts based on structured, activity- 
oriented lessons. 

William Stapp et al, "The Concept of Environmental Education/' Environmental Education, Dembar 
Educational Research Services, Inc., Madison, Wisconsin, fall 1969. 
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UngMaqe Arts Activities, prepare^j i^Y teacher Barbgra HMmm, Hanover 



1. The teacher can have each child bring back a treasure from the woods to put in a mystery bag. 
One class can prepare bags for another, in class pass out bags to children in a circle. With closed eyes, 
each child in turn can describe his object to others. One child can draw the object on the blackboard 
as it is described. This encourages accurate and detailed description. Class members try to guess what 
is being described. 

2. Go to the woods to hear a story read or to do a play. 

3. Each child can be assigned to bring in a nature object from his neighborhood. Pair up the chil- 
dren and have them write a comparison between ihsir two objects considering size, shape, and texture, 
as well as function. (This can be the development of a lesson in comparison and contrast.) 

4. When back in class after a walk, have students make a list of possible animals whose clues you 
have found. Write a story about one of the things you saw (or imagined from things you saw^: 

a. a leaf who was chased by a squirrel 

b. a rabbit who ate a family's garden lettuce 

c. an autumn leaf's adventures on its fall to the ground 

d. the life story of a tree who has been pecked by woodpeckers 
You become the leaf or the rabbit or the leaf or the tree. 

5. Take a walk with cameras to record patterns, textures, and shapes in nature. Children can share 
cameras and each take six pictures (of twelve on an Instamatic roll). When pictures are developed and 
returned, mount them on colored paper. On the paper also list as many words as possible to describe 
the texture, pattern, and s^ape. 

6. The teacher can take slides of some scenes of objects in nature and have the children write stories 
about them after being viewed in class. Have the children become the plant or animal in the slide. 

7. Environment: Write a story about your favorite organism and his friends. Where do they live? 
What do they do with their time? How do they fight and get their food? 

8. Populations: How does it feel to be a member of a population of crickets instead of people? Be 
the cricket and tell about your relatives, where they go in a rainstorm, what you do in winter, what 
you eat, how long you live, and vow you have children. 

9. Life cycles: On your walk to find seeds, talk about hitchhiking ones. When back in class search 
for burrs on children's clothing. Write about the seed's adventures from field trip to school to home. 
You become the burr. 

10. Organisms: Using one of the organisms you observed, design a game which you might play if 
you were that organism. You can get ideas from games you play, but remember that their physical 
abilities are different from yours. 

11. On a rainy day go out with galoshes and raincoats for a walk. Talk about where rain comes from. 
When back in class, have students be Ruth the Raindrop and tell her life story. 

12. Have students on a nature walk each find a private territory to observe for fifteen minutes. List 
the souMds heard and the sights seen. Choose one you have never noticed before, and, when back in 
class, write a haiku poem on it. 

13. Write a poem starting with this line: "1 had a dream where I was an ant, or anything else!" 



o 
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Social Studi es Activities 



1. ^ Lool< for ways man has changed his environment. Take younger children on a trip to a tower for 
a "bird's-eye" view of their town or neighborhood. They should discuss what is natural and what has 
been changed by man. They might obtain pictures of how their town looked at some time in the past. 
Children might also go on a visit to the town clerk to find out what the population has been at various 
times in the past They could predict what the town will look like when there are twice as many people, 
when tligy are years old. (Clerk should be able to give estimated figure.) 

2. Children could visit one or mere places that affect the present character of the town, I.e., an 
operating farm or dairy, lumbering operation, factory, supermarket, or superhighway exit to the town. 
They could Icik for ways people of their town have tried to preserve the quality of life in the town, 
i.e., a sewage treatment plant, parks, wildlife sanctuaries, water reservoir, public gardens, tree-lined 
streets, trash barrels. 

3. Children could discuss what they do or do not like in their town or neighborhood. Include siqhts, 
smells, sounds, feelings about places and things. If cameras are available, take "candid camera" pictures 
for exhibition or contests. Use tape recorders for sounds. 

4. Count numbers of automobiles passing the school or any given point at various times of the day. 
Predict changes on town or neighborhood with increase in population and/or numbers of cars if people 
of the town choose to have more than one automobile. 

5. Older children may take projected population figures for some future date and try to predict 
changes required to accommodate them. Include additional schools, fire equipment, sewage treatment, 
water resource?;, open park and recreational facilities, additional stores, hospital facilities, parking 
spaces, roads, etc., as appropriate. Have children examine facilities for present adequacy, and inter- 
view appropriate community people for information and projections. 

6. Have children measure the area covered by a parked car and calculate the area in square feet. 
Find out from the town clerk or police department the total number of registered cars in the town. 
Then figure out the total area of the town required just to park the cars of the people that live there. 
To get a more complete idea of the area of the town devoted to the automobile, measure all or the 
major parking lots in the town. Get figures from the clerk or annual town report as to number of 
miles of roads. Measure and obtain figure for average width of town roads. Calculate the total area 
of the town covered by roads and parking lots. Together with the area of land needed just to park 
the private cars at their homes, the approximate area of town land devoted to the automobile is 
known (much still left out, since private driveways, extra home parking space, etc., not included). 

Then ask, "At the future date of when you are years old, what will be the estimated 

number of cais (from clerk)? How much space will they require just for parking? Can you estimate 
the total space that will be needed for automobiles?" 

7. Find r -jt the present number of local automobile registrations. Have each child ask his father 
how many iniles the family car(s) was driven last year. At fifteen miles to the gallon, convert to the 
number of gallons of gasoline used. Take some pollutant given off in auto exhaust, i.e., 2 gms of lead 
per gallon of gasoline. Calculate the amount put out by a single car in one year. (1,000 grams equals 
2.2 pounds) to obtain enough lead weights (from hardware store or fishing supplies) to add up to the 
calculated total. An exhibit might be made for the school or for the local store windows. A total 
might be reached for the total lead put into the air by the families of all the children in the class, or 
the figure might be estimated for the town. 
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8. Have the children ^nake a list of aii the food they eat for three days. Then have them find out 
which of these foods came from their own town or state. 

9. Have children weigh or find out the amount of meat their family eats in one week, in New 
England it takes approximately three acres of land to grow one hundred pounds of meat. Have each 
child calculate the amount of land needed to provide his family with meat for one year, and each 
individual in the family. {V/2 to 272 acres per person is a reasonable estimate). Multiply the fiqure 
for the individual times the population of the whole United States-if everyone is to eat as much 
meat as he does. Compare with the total land in the U.S. usable for all food growing. Do the same 
for the whole world (3.5 billion population, 16 billion acres potentially usable-best half now in 
use). "If the population of the world doubles in thirty-five years, as it is expected to do, what will 
be the number of acres needed just to grow meat if everyone is to eat as well as you?'' 

10. Have each child measure \hi) amount of water he uses in one day, i.e., drink, bathtub, to flush 
toilet, for washing clothes, for brushing teeth. Figure out ways to measure everything possible. Lead 
into discussion of water used but not included (i.e., in preparing food, putting out fires, watering 
garden, washing car, by doctors, etc.) that directly benefit him. Total water demand resulting from 
home consumption may be estimated for the town. 

11. Likewise have each child weigh all the refuse and garbage his family puts out in one week. 
Again, is that all the waste produced from activities directly for his benefit? Totals may be combined 
for the town. Take a trip to the town dump. 

12. Calculate the energy, in gallons of oil, used by a family in one vear. Have each child itemize 
everything requiring energy (eiectiicity and oil) used by his family and, with the help of his parents, 
find out the following: the number of gallons of heating oil for their furnace; the number of gallons 
of gasoline used in family car(s), snowmobiles, lawnmowers, snowblowers, etc; the number of kilowatt 
hours of electricity used (100 kilowatt hours equals three gallons of oil); etc. Again the personal con- 
sumption total will not include everything used for the family. Total demand, the choice made by 
each child's family, can be related to national and/or world demand. This can lead into discusstons 

of limited resources and pollution effects. 



Prepared for New Hampshire-Tomorrow 

by the Hanover Conservation Council 

and the Regional Center for Educational Training 
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Sqavenger HMnt 



Select five to fifteen items from the list below, according to the time allotted for the hunt and the 
objectives of the activity. Through choice of itemsirthe teacher may initiate, implement, or extend 
a classroom or field study program. 

Instructions such as the following should be given: LEAVE NATURE UNDISTURBEDI Objects 
of the hunt are to be brought back only if they are nature's '"discards'". 

Describe each item in the following ways: 

1. Give written description or draw picture. 

2. Give name if known. 

3. Record specifically where item was found. Compass may be used. 
Total points will be given on the basis of the number of items and quality of the description. 



Total possible To be found 

points 

3 Three kinds of living things on a fallen tree or log 

2 An ants' nest 

3 Five signs of spring (different from other seasons) 

2 Three geometrical shapes or patterns in nature (i.e., star, circle, triangle) 

3 A spider web 

2 each Organisms such as a crayfish, water strider, grasshopper, spider, caterpillar, 
cocoon, inch worm, tadpole, salamander, red eft, wood toad, tree frog 

5 Five different kinds of ferns. Note differences. 

2 each identify or describe any kind of animal, except birds, and give habitat 
where found 

2 each Animal home or "nursery". Do not touch. Describe. 

2 each Identify or describe any birds seen, habitat where seen, and activity 

when seen 

1 each At least five different things that were once alive 

1 each Each kind of pollution caused by man 

3 Three objects of nature with number pattern of three, four, or five 

2 each Examples of soil erosion, each from a different cause or in a different 

location 

3 Three different kinds of nature's "discards" 

2 A plant which will produce something good to eat 

2 A pine tree, if you can tell how old it is 

3 each For each distinct micro-climate (little climate) vou can find, record for 

each: distinguishing characteristics, such as light, temperature, and moisture; 
and three associated life forms 

2 Two kinds of moss that look different 

2 A plant which will cause pain or distress 

2 Two kinds of tree flowers or catkins 
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Total possible To be found 

points 

1 each For each wiidflower found, describe blossom, draw picture, give name if 

known and habitat where found 

2 Two things carried by the wind 

2 Three different kinds of stones and where found 

5 Three different kinds of evergreens 

6 Three different kinds of soil. Describe texture, moisture, smell, color, and 
feel 

3 Something rough, soft, wet, smooth, other 

5 Three different kinds of deciduous trees 

3 One object of nature with symmetrical shape and one with non-symmetrical 

3 A bird feather (any kind) 

3 Five sounds of nature 

3 Five smells of nature 

2 each For each living plant that is not green 

1 A round leaf 

1 A leaf that is more than twice as long as it is wide 

2 Three leaves with different types of edges 

6 Three different tree seeds 

5 A bird's nest. Do not touch before fall. 

2 A rock that is shiny 

2 each For each set of animal tracks found and described 

1 each For evidences that animals or insects have been eating 

2 Two plants in deep shade 
2 Two plants in bright sun 

2 Two plants in moist woods in damp soil 

2 each Two plants which live together and help each other 

1 each Fruits of trees 



extra points For anything you have never seen before. Describe in the same way you did the 
objects of the hunt and draw pictures. 



Prepared by 

the Hanover Conservation Council 
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Excerpts from 

LEARNING ABOUT NATURE THROUGH GAMES 
by Virginia Musselman 



Printed with permission of 
Stackpole Books, 
Harrlsburg, pa. 



Secret Numbers 

A two-way treasure huiit. The youngsters must find all the 
notes pincod around tho area, whether backyard, camp, pla\. 
ground, street, or other neighborhood spoi. They must also con>e 
back with the right score. You, ot courso» have already gone ovxir 
tho area and kpow tho answers. 

This Is a particularly rjood t>i»e of hunt because it promotes 
careful obsorvatJoii, stimulates curiosity, and is an exciting game 
•11 at the same time. 

Number tho notes. Players must find them in order; no one can 
open note # 3 until he Ivas found vr\d read # 2. This sort f 
himt can be played with oven one cliiid. If more, send them out 
in small Rroups of twos and threes. 

Tho notes can include 5uch observations and instructions as: 

Note #1: Lino up at the fence and walk cirofully forward. 

counting your steps, until you see an anthill. Write down the 

nunifier of $icp$ you took. 
Note #2 (at tho ant s nest); If the nnis in this hill are all black. 

add 100; if tiiey are partly rod. add 500. Turn to tho right 

and walk carefully until you see a f^pirfer's web. 
Note #5 (near the web): If all the threarU in thin wi»b oro 

sticky, add 5. Look around you and walk to the nearest tali tree. 
Note #4 (at the tree); If you sec one bird's nest in this tree. 

add 10: if you see three nosts. odd 30; if you see none, add 

100. Walk back to the path and look for a snukeskin along 

the edge. 

Note #5 (near the snakeskin): If this snakeskin is right side 
out. add 10. If it*s wrong side out, subtract 10. Walk do%vn to 
Mr. So-and So*a field (or yard). 

Note #5 (near the edi:e of field): Look for weed seeds. Add 
ten for each different land that can stick to your sweater or 
socks. Walk down to the road (or sidewalk). 

Note #7 (at edjje of road or sidewalk): Find a stone that will 
make a yellow murk on the sidewalk. It is probably iitno- 
ftite, an iron ore. Add 10 if you find it. Come hack to the 
Marting place and add up your score. If it is less than 500, 
loot up and find the tr<;asure. If it is over 600, look down 
and find it 

Variation # J: Secret numbers can bo made easier or more di/H- 
cult, to suit the nature information level of the players. Other 
notes might read like these, and need not have a time limit. 

Note #i; This tree is a white pine. The secret number equals 
the most common nuii)ber of needles found in each bundle on 
this tree. The next note will be found at the base of the largest 
tree you can see to the south of this point. 

Note #2; This tree is a sucnr maple. If the leaves of this tree 
are arranged in twos opposite each other on the twig, the 
secret number is 10. If the leaves are alternate and not oppo- 
site, the secret number is 5. The nest note wdl be found under 
the "skin" of a largo stump. Continue south along the trail. 

Note #^.* Each ring on a stump indicates one year of growth. If 
this tree was more than fifty yean old when cut, tho secret 
number is 20. If the tree was less than fifty years old when 
cut. the secret number is 10. Continue alon:; the trail and look 
for the next note in the first drainaee pipe under the trail. 

Note #4: The secret number t . 30. Follow thin stream in a down- 
stream direction to tho next bridge. The note wUl be found 
under a rock on the south end of the bridge. 

Some things to keep in mind in conducting a hunt of this 
kind: 

The best game for a group of beginners would be one in which 
very little actual knowledge would be needed but the success 
tvould depend on keen observation. 

Use as many kinds of nature materials as pos&ibIe--6tones» 
trees, work of insects, flowiers^ bird nests, etc 

TTiis game can be adapted to children or adults by increasing 
ty - diiCcuIty of finding clues and making observations. 



Blind Game 

Everybody is blindfolded. They take turns touching some 
object with one finger and trying to guess what it is. Use such 
objects as: 



piece of bark 

vegetable 

piece of fur 

moss 

ioe 



seedpod 
flowerhead 
bird's nest 
animal 
•oil 



These quizzes can be turned around and played in many 
dxflcrent ways. For example, the leader might say, "If tho baby 
doer is a fawn, and its father is a buck, what is its mother?" Or 
"A cub and a vixen live in a den. What is the name of the cub'a 
fatherV Or "You've heard of peas in a pod. What onitnal group 
is called a podV* 

Animal Groups 

Players team and use the correct words for groups of animals, 
such as: 



sheep (flock) 

bees (swarm, colony, hive) 

ants (colony) 

porpoises (school) 

fish (school, run, shoal) 

Animals— Male and Female 

lion (lioness) 
ram (ewe) 
stallion (mare) 
gander (goose) 
drake (duck) 
tiger (tigress) 
stag (hind) 

Animal Homes 
dogs (kennel) 
chickens (coop) 
sheep (fold, pen) 
pius (sty) 
lions (lair, den) 



whales (gam, school, 
cattle (herd, drove) 
seals (pod. herd) 
lions (pride) 



herd) 



bull (cow) 

buck (doe) 

dog (bitch) 

boar (sow) 

fox (vixen) 

biliygoat (nannygoat) 



(hive) 
beavers (lodge) 
pigeons (dovecote) 
eows (barn, byre, cow shed) 
rabbits (hutch, warren, burrow) 



Animal Babies 

Players must use the right word for the young of such animals 
as: 

lion (cub) 
duck (duckling) 
dog (puppy) 
horse (foal) 
cat (kitten) 
hog (shoat) 
bear (cub) 
frog (tadpole) 
mare (filiy, foal) 
elephant (calf) 



(calf) 
deer (fawn) 
goose (gosling) 
whale (calf) 
swan (cygnet) 
bird (nestling) 
goat (kid) 
buU (bullock) 
eow (hoifer) 
fos (cub) 



Locomotive Walk 

Everybody looks for examples of how wild things move, using 
such means as: 



wtngs 
scales 



fins 
legs 



spines 
muscles 



tails 
claws 



Sco how many ways of moving can be found: 



climbing 
jumping 
sliding 



fiying 

running 

swimming 



crawling 

rolling 

burrowing 
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Other Special Inlrre<it Wnlkji 

The poseilrililic'S of tlu m arc almost rndlow, ami rvery one of 
thcin will ntnkc nny wn!k or hike inun* inicrcstin^ You fit ^i 
have to bo a naturalist to enjoy any of iUohc. Just u^r your i,>va! 

t« DiMcard$: Caat ftklns of iasccU» or snakcH. a fall«»n lonf, a lojit 
frather. 

2. Transportation: What is carrir«l by hucU thinKS as wind, fur 

of anim.ilH, pisiplr, fiird^, insccU? 

3. Movcrnvntn: C'hnnU; lliin^i bl'iwii by wimi, sucli as a poppy 

cup: luiini il-i. 

4. Planti'ri of fifi'i/s; Sr{inrret<i, h'xuU. innrrta, mire. 

6. Trttrhs, or jrfjrfv Anim;il trafk.H, li-af prints, dunr, of 

artirnaN or hinin. niMiiwigs as »i^n of an nniiniirs having 
bci'ii tbf*ri* fi)r a ini-a!. 
G. Puttvnia or f/i'>f;;;iar; Circin radialioim (fcathor), star, clot, Iri- 
anKic or wavi*. 

7. Htcna of thr timrs: \\'\u\i rio you th.it i$ #»vi(lrnri* that 

thii ii l/jK siM.iin «n<! no othur? SpiTially gooil whi-n each 
scn^nn is at iU pr.ik. 

8. iiomv.i. htirii'nirK,t:i» ofid hnmptf\t\l»'rs: Spiffors, hirds, moles, 

ftoplirrs, ruiiT. clMf'tr'.nn^.i. wvulrhuck^. b«»rH. w;Uip.4. 
0. Mi/w or out*'r Sf^^'c-l ''s: iCitk •iurf.in *, b:irk (if tmw, fciitlicrs, 
fur, sralos, {t\n\ wwd s.il.»ni.iiul:T skins. surfaces. 

10. CunnsUie% A | i.int •h;il }uW pti-hi cl i,p throii.th a dead leaf 

varrymj: ihv \%\xi it; njli. r i..,u;imI timin. 

11. I'rrakH ami ojA/i. A loiir-ir.if rl'iVtT or corrvi, a two*tailo<l 

li/ard, art ;ilhinn anirnal ur bird. 

12. Miniatures 'I'niy. Invi lv tliinit^. or j\i^t nmvr or jntpro;ting, 

aiU'h n.y thu frm!i?i»; hmin''t (»n mn-^ th:il liki? fairy »?'ilf 
ciuhs: m(»sliki' pLint.n that ar»» .stinMi tl wilb tiny und)r.Mlas 
or jewpl cupH; srrd-i with p,irh-huifs or propellers; tiny 
flowpfs that you m.'vcr nntiff-d h'fuic, vie. 

13. licmmiuts of >vs/.T>#wr IWrd*' nf<ii from lant year, leaves, 

};host<i of fltm-frs. fallen si-ihU. rhu-d gr,i^PA. 

14. Stiuatters: Who siis on what? (i'arasiit*s, mos«cs and lichens 

on ror'.H. etc.) 

15. Invhers: Hunt for trt».T^urra Ir*8 than ono inch tall. 

16. Cycles: Plant'—hud, (lower, fruit, 8«rd, si-udling. Frog — pggs, 

IxdlywoR. frog. 

17. Vutttorx: Vfclciitnc or unwi'lcomc, helpful or liamiful, or neither. 

18. Hitchhikftra: Who f^vts a free ride? liurrs on socks, ants in 

lunch, flrai on tlntt. 

19. Climbprn: How dr» thi-y climb, plant und animal? 
SO. Woodland babieu: Young plants aud animals. 



Sound Dropping 

Vtom behind a shcot or curtiin» or in another room, drop a 
scries of objects. The children try to identify each by the sound. 
Use: 

coin tin cup log cane 

appis lemon lock shoe 

Nature Gossip 

Everybo<ly sits in a circle. One persf>n starts by saying the name 
of some animal. Tho pl.iyi»r next to him must add one fact about 
thrit animal, and so ott around the circle. Anyone who can't add 
a fact must pay a forfeit, or do a stunt. 

Go Get It 

Get the children into two teams. A nnd B, each with a captain, 
and number otT. TUo tennis stand facing each other, Player Al 
facing riayer HI, and so on. You stand at the end, an even 
distance between earli team. 

To start the gam-, (all out something tliat you cnn see, or 
know is nearby, such as "A Iraf with fniooih edges — Number 5!" 
Both players ;f 5 must dash to got a leaf with smooth edi^r?. and 
bring it back to you. Tlie first to do so srores a point for hi:? ti'am. 

Then call out snine other item, and another player numlwjr, 
and so on. Items nii^ht include: 

a white f!nwer a bit of mou 

a pebble thnt shines a live insect 

a tree twig a plnccone 
a seed burr 
a nut feather 



COLOR 

Tho ability to riHrognizc and identify colors can be learned, nnd 
the leanung can be fun. Ivcaming tho exact shade is even more 
fun, and word-building, t(x>. ICnrourage a wide color vocabulary 
by showini? color churls. Paint shops are a good source. 

I Sec a Color 

One child looks around the area and selects some object in 
sight. He wys, "I see something blue." or whatever color the 
object is. The others take tnni.s trying to guess it. The first to 
Ifuess correctly chooses the nt-xt obji«ct lo be guessed. 

Variiition: To niake this a bit harder and more interesting even 
for young children, add moro dialogue, so thmt It and the others 
must bi? even more observant. 

It say.'*, "Krojn where I sit (or stand) I see something blue" 
(or oilier color). Tlie next person says, "Is it . . . ?**, naming 
something he s*'fS tli^t is blue. It answers truthfully, "No, it's 
not. . . IMayr # 3 su^u:»-^i>? something else tliat is blue, and 
the game goes on until soincDnc asks about the right object. Ho 
then hrcornrs It. 

Tliic game is a port of visual treasure hunt. Children always 
enjoy It. It's a good gan>e. too. because it requires observation 
plus color identilicution. 

Color Tours 

A walk around any area --backyard or city block, camp or 
playground— can promote ohscr\'ation and color identification. 
These are only a few of the many variations: 

1. See how many red objects can be tpr)tted-*any sha<ie of red. .Same 

with other colors, on other color tourji. Moke a list along tlie way. 

2. .See how many different colors can be spotted. M;ike a list 

3. Follow t and 2. but don't nuike a li^t. .See how many can bo 

remanbered and nameil after getting back to the sLirtin^ point. 

4. Keep pf^ritonal progrcHs trends. It's how wi ll the person observes. 

not tho number of items somebody else saw. 

Color \MieeI 

Find a sample of a color wheel in an art store or book. Draw 
a big one on a large piece of cardboard, and cok)r it. 

Then tiike the group out lo find natural objects that match the 
colors on the wheel, bring them back, and match them up. It 
may take a long time to fill some of the color sections, but it 
is fun to work on it 

Tree Bingo 

Prepare in advance a list of about thirty rumes of trees and 
keep tliis hidden. To start the game, give each person a large 
sheet of paper and ask him to draw five lines each way from 
mirgin to m;jrgin, making twenty-five squares. On a signal, each 
starts wrilini,' tho nani«»s of as many difTerent trees as he can 
think of, one in cich block, until all the .viuares are filli*d. Wait 
until everybody finishes filling the squares, and give a little 
prize to the first 

Then read the previoasly prepared list slowly while each player 
crosses out on his own sheet the names of trees as read. Any- 
body who gets five crossc?* in a .>w vertically, di.igonally, or 
hori/onL'iIly, calls •'Bin;;o" Keep on reading until the first verti- 
cal, first horizontal, nnd right and left diagorials have been called. 

For other occasioas. use the names of animals, or birds, or 
flowers, in.stead of trees. 

Indian Hike 

Go in single file, v-e r-y Cirefully. Try not to make a sound. 
Avoid stepping on dry twig:) or tlu'ough dry leaves. Don't talk 
above a uld^^per. Stop frequently to listen as well as look. Wluit 
aoimds can be htvard? 

Listen for wind, song of u bird, rustle of some snoall anim'il, 
a distant plane, water mnninn. le:}ves rtLstling. squirrel chattermg, 
insect humoiing. Look for fumrcvi of all the sounds. 
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Qui9!/cs like thin ono and others thnt follow ore sncontl cousins 
to riddlos and otIuT word Raines. Many depend iijinn a double 
meaning, a rhnnre of Hi^IIinf?, or a qiiic k mont^il amchision. They 
•timulatc quick thinking, nn njory, and verbalization, liest of all, 
they arc laugh-making. Start with those: 



A trre that in n pcraonni pronoun 
A trre found in nomo churwhes 
A tree uneil hy fortinio tellers 
A tri*e thitt is wi*}I>): roomed 
A trre cli'fiotinjr stmu-thing important in history 
To wantt* away in stmt 
What trre in nr.irr^t the sea? 
A tree that n ilw . of my eye 



A mythical tu v mentioned in the Dihio 
Name the doiiMi? tree 
What tri'e will hold things? 
What trro will kirp you worm? 
The Kffypti.in pliir^ue lre« 
The tree uhch! in wet weather 
The tree Usn! in kissing 
The tree umhI in l»otties 
The fishrrrnan'i tn e 
A tree whose natn^ ti a borly of water 
A trre used to cii'^crtbo pretty girls 
An emhli in of ftrief 
The sweetest trn* 

A free which mr.ins to make accurate. 

true and uprij^ht 
A tree whose n.ime means footwear 
A tree that we chew 

A tree a^.^ociati d with a boy who became a general 
A tree Irft tn tfi#? firrploce 
A tree whose blo'^oms arr worn by brides 
A tree who<e name moans stone 
A tree that reminds us of Dixie 
The canine tree 

A tree whose namr means a colored wood 
The favorite trfu of Ohio 
The tree that the silkworm likes 
The tree whose leaf is a nation's emblem 

Pood for Thought 
Find the nut, fruit, or vegetable: 

What fruit is a double? 
What nut a Inrge stronj; liox? 
What vegrtahle is a maclnne to raise water 

plus a rrlativr? 
What fruit i<i of a Scotch clan? 
What vecrtablf is an Indian's wi/o plus an 

exclamati'^n of silrnce? 
What nut ou{:ht to go well with hot biscuiu? 
What vcc«rtablr i% a time mrasurc in music? 
What nut i^ a ^andy shore? 
What vegetable is in the alphabet? 
What vegetable is on the breakfast menu, 

plus a factory? 
What vcgrlablo iH a reverse plus saall bites? 
What nut i:i good for dunking? 



Yew (you) 
Elder 
Palm 
Spruce 
Data 
Pine 

Beech <beach) 
Apple 
Life 
Pear (pair) 
Bos 
Fir (fur) 
Locust 
Rubber 
Tulijr 
Cork 
Basswood 
Bay 
Peach 
Weeping willow 
Sugar maple 



Plum (plumb) 
Sandal 
Gum 
Cherry 
Ash 
Orange 
Lime 
Magnolia 
Dogwood 
Hedwood 
Buckeye 
Mulberry 
Maple 



Pear 

Chestnut 



Pumpkin 
Mcintosh apple 

Squash (squaw. sh) 
Butternut 
Beet (beat) 
Beecimut 
Pea 



Eggplant 
Turnips 
Doughnut 

Weight*Gue&itng 

Pass around several objects of various sizes and shapos. Each 
p^i^rson "hefts" them, and writes down his guess as to the weight 
of each. Use objects such as: 



wailermeton 
cuc'jraber 
a dog 



rocks 

head of Cabbage 
a can 



applet 

bunch of grapes 
a child 



Then bring out the scales and check each object 
Encourage the practice of weight-guessing. It's good training 
for the senses. 

Onion Hunt 

One person (or chosen loader) lays out a trail a few minutes 
before the others fdliow. He ruhs a freah cut onion across treo 
tounks, teloplionc |K)1cs, walls, or otlier places. The others must 
•^follow their noses." K<»np this hunt short, so tlwt the smell of 
the onion won't disappear too soon. 



Quests 

Prepare a listing of possible discoveries to be looked for on a 
trip or hike. If you don't know their names, ask for samples that 
look dirterent. Kor example, "Two ferns that look diHercnt,** 
rather than 'Two kinds of ferns.*' You can always look up the 
names laterl Your list might include things like: 

two kinds of spider webs 
squirrel's stunmer nest 

bird neat not more than sis feet from the ground 

two kinds of hitchhiking seeds (burn, etc.) 

winged seed 

two kinds of mosses 

red* winged blickbird (or other bird) 

two kinds of ferns 

red flower 

beetle 

animal tracks 

three kinds of insects 

Variation # /; Rnte the objects in terms of difBculty of finding. 
Tor example, spide r webs might count fivu points because they're 
harder to find, whereas a wingod seed might count only one point. 

Variation # 2: If played in the baekyard or if the trip is aroxtnd 
the block, on the bench or in the park, make out a list of objects 
that can be found by looking hard. Include garden flowers, fruits, 
ants, bt'cs, weeds, pebbles, shells, birds, etc. Tliey might escape 
notice, but they are there for seeing eyes to find. 

Nature Charades 

Divide up into two teams. Each team selects some nature name 
of not more than fivo letters, such ns lion, bear, frog, duck, etc 
In turn, each tonm drnniotizes each letter in the name it has 
selected. The other team tries to identify each letter, and then 
gu(*sa the name. 

Variation # /; Each team selects the name of a flower, and acts 

out each syllable. Try these: 



touch me- not 
primrose 

jack tn-the-pulpit 

foxglove 

lady slipper 



carnation 
dandelion 
tuJip 

forget-me-not 
four o'clock 



Variation it 2: Play this game, using hird$. trees, or other 
categories of nature. 

Variation # 3: Each team selects the name of a bird, and drama- 
tizes it. Try these: 



fly catcher 
thrasher 



kite 
lobin 



grosbeak 
chickadee 



partridge 
woodpecker 



Let-Them«AIone Hunt 

The youngsters divide into tmall groups and each group gets 
a list of objects common to the area that might be seen on the 
hunt. 1 ho list could include items such as: 



A tree timt has been struck by 

lightr.ing 
A f^>d flower 

A tref> stump mora than a foot in 

diameter 
Heindecr moss (or other kinds) 
Animal track 
Mu^ihroom 

Maidenhair fern (or other kinds) 
A plant growing in a rock crevice 
A bird's nest 

A squirrel's summer home 



Black ante 
Red anu 
A humming bird 
A small waterfall 
Poison ivy 
Sumac tree 

Leaf ahaped Uke a mitten 
(sassafras) 

Flowering dogwood leaf 
Non* flowering dogwood leaf 
White birch 
A hawk 



The hunters go togetlier as a group. As soon as a player spots 
ono of the objects on the list, he shouts it out, and liia group 
gets credit. Easy-to-spot objects count one point; rarer objects 
two or three pointa. 
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Museum and Library Resources - Session 13 

The purpose of this session is to introduce aides to local resources of books, curriculum materials, 
and natural history collections which may be useful in environmental studies. 

Becoming familiar with library resources is best accomplished by having the aides spend a few hours 
browsing at their own convenience. The librarians might be willing to set up displays or indicate 
those sections where appropriate materials can be found. 

If at all possible, arrange a conducted tour of the best local museum or resource center. This might 
include some instruction on preserving natural materials and setting up displays. 

Suggested references: 

John R. Saunders, Golden Book of Nature Crafts - Hobbies and Activities for Boys and Girls, Simon 

and Schuster, New York. 
R.O. Bale, Creative Nature Crafts, Burgess, Minneapolis, 1959. 
Vinson Brown, The Amateur Naturalist's Handbook, Bramhall House, New York, 
Kenneth R. Benson and Carl E. Frankson, Creative Nature Crafts, Prentice- Hal I, Englewood Cliffs, 

N.J., 1968. 

Z. Subarsky, E.W. Reed, E.R. Landin, and B.G. Klaits, Living Things in Field and Classroom, 
Minnesota Mathematics and Science Teaching Project, University of Minnesota, 
* 1967. Setting up displays. 



Field and Forest in Winter - Session 14 

Leader: Naturalist, experienced field leader, anyone who spends time outdoors in winter and can 
interpret the winter scene-biologist, ecologist, cold weather specialists. Good sources, in addition to 
colleges and schools, are the Fish and Game Department, hunting clubs, forestry experts. Cold Regions 
Research and Engineering Laboratories (Hanover, N.H.}, Audubon Society. 

The objective of this session is to get aides out on snowshoes and to help them become aware of the 
wealth of outdoor activities that exist in winter. The session may go in any direction depending on 
the interests and experience of the leader: ice and snow, water content of snow cover, effects of 
cover on ecological communities, animals and trees in winter, etc. 

Suggested readings:* 

John M. Youngpeter, Winter Science Activities. Holiday House, New York, 1966. 

David Webster, Snow Stumpers, Natural History Press, 1968. 

Franklyn Russel!, Watchers at the Pond. Alfred A. Knopf, New York. 

"Let's Build a Snowhouse," Natural History, December 1946, p. 460. 

"An Eskimo Girl Builds a Snowhouse," Natural History, January 1943. pp. 46-47. 

Vilhjalmur Stefansson, Arctic Manual. Macmillan, New York, 1944, pp. 16M90. Also, in appendix 

eight photographs and diagrams of snowhouse construction. There is a Stefansson 

library and collection at Dartmouth College, Hanover, N.H. 



•Suggestions contributed by Warren Little of Liberty Council of Schools (P.L. 89-10 Title III), Mass. 
Audubon Society, Lincoln, Mass. 
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Information sheets put out by the Massachusetts Audubon Society, Lincoln, Mass.: "A iWethod of 

Preserving Snow Crystals," "Classification of Solid Precipitation," "Some Information 
on How Animals Spend the Winter," "Animal Tracks," "Animals in Winter," "Common 
Winter Birds in New England." 

The Curious Naturalist published nine times a year by the Massachusetts Audubon Society: 

Vol. I, No. 4, "Animals in Winter" Vol. II, No. 6, "N.E.'s Longest Winters" 

Vol. I, No. 5, "Feeding Birds in Winter" Vol. III. No. 5. "Forest Community" 
Vol. 1 1. No. 3, "Hibernation" Vol. IV, No. 6, "Some Cold Weather 

Vol. II, No. 5, "Snow Geology" Birds of the Field" 

Vol. V, No. 5, "Food Chains and Webs" 

Pamphlets published by the National Audubon Society, 1130 Fifth Avenue. New York: 

"Winter Sleep - Animals that Hibernate," "Track Stories in Mud, Sand, and Snow," 
"The Ways of Wildlife in Winter" 

Phyllis S. Busch, A Walk in the Snow, J.B. Lipplncott Co., Philadelphia, 1971. 
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CLASSi-.^lCAn'ON OF SOLID Prt'lCIPITATIOK : Snow, Sleet and Hail 



Code Graphic Symbol 





Term 



Typical forms 



Plates 

Stellar crystals 

Columns 

Needlea 

Spatial dendrites 
v^apped columns 
Irregular crystals 
Graupel-sncw pellet 
Sleot-*ice pellet 
Hall 



tVr 



o 



0 ^3 




Broken 
Rliaed 
Flake 
Wet 



Partial crystal 
Ice granules 
Clusters 

Partia..ly melted 



5-0,99 vi-^i 
1.0-1^99 nra 
Z:. 0-3 ,99 mrj 
i|.0-or larger 



Very small 
Small 
Kodium 
Lir^e 

Very lar^e 



:Si2e means greatest 
jdimensi n of a single 
■particle or average 
: size of crystals 
i composing a flake. 



PROJECT: Storm record 

For each sr.ow stcrm catch a fev; of the crystals 
on a piece of black cloth and look at them quickly 
with a hand Ions. Recora crystal type, character- 
istics, and oize by code. Hote and record changes 
in sno;^ types during storm. To determine water 
content of snow, melt a fiven volume and compare 
amotmt of melt water to the original amount of 
snow. Compare data for different s terms • 



Top MCuTiKiO, 

PiJbH w/lOe MOUTH 



9^0 w 



Date of s term 



Type of crystals 




Char, 

I 



o: sizes 



Vfater content 



■1 



'or "Pr'^ssrvation of Snow Cryatala" see Jan, 19(:3 Curious Katurallat 
raasachusetts Audubon Socle cy. So, Lincoln, i.ass, 
<j i'r <> <> 

Material compiled by D.R, Minor from "The Formation of Ice Crystals" 
by Ukichiro IJakaya, und "?,nov/ and ita Relationship to Experimental 
Meteorology" by Vincent J, Ghaefcr, in Conrendliun of I,eteorclor:y » 
edited by Thomas F. t-.alone, Anericnn I.etooroioe^icai Society, 
Boston, Kass,, 19iil, V.lth permission, 

.;> <!• >J <* 

fXIiCATION DEPAnTi;:::iT, MASSACHUSIiTrS AULU301J SOCIETY, S. LINCOLN, rj^ss. 
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Final Session - Session 15 

Leaders: Course staff, program director. 

This final session should be informal and open-ended, providing aides and course staff with ample 
opportunity for discussion of the aide course, the whole volunteer program, the experiences of aides 
to date in working with teachers, and what comes next. It is very important for learning and morale 
to deal openly with the questions that come up in getting any such program going, especially when 
teachers and aides are just learning to work together effectively. What do you do with unruly little 
boys? What if you have too many children to handle outdoors? What about the teacher who goes 
off to have coffee every time you appear? What about the huntim season, and should you take a 
field trip in the rain? These and many other questions will undoubtedly arise and need to be discussed. 

End the class with a planning session for "practice teaching" projects. Ask each aide trainee to under- 
take a project with a teacher. Two or three aides may work together as a team, if desired. Before the 
last session the course director and program coordinator will have Identified and talked to a number 
of teachers interested in having aides work with them. They will have found out about general subject 
areas to be studied and any outdc t projects already planned. Aides may choose the subject area they 
would like to work on and link up with the interested teacher. Aides and teacher will then work to- 
gether in planning and carrying out some project of at least three sessions, with help and advice from 
the course staff as needed. 

Periodic follow-up sessions with aides, or aides and participating teachers, will be highlv ijseful. Pro- 
jects can be displayed, problems discussed, and successes enjoyed by all. Learning to be a good 
environmental aide and building effective teaching teams must be a continuing and long- term 
process. However, it is only through such sustained efforts that teachers and schools can offer 
today's children the kind of environmental education they will need for tomorrow's world. 
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BIBLIOGRAPHY 



This is not intended to be a complete bibliography for an environmental studies program. Rather it 
is a limited list of reference materials and curriculum guides which may be useful in an aide training 
program. The following more inclusive and annotated bibliographies are readily available. 

1. Conservation education • A Selected Bibliography. The Interstate Printers and Publishers, Inc., 

19-27 N. Jackson St.. Danville, III. 61832. 1968. 

2. Environmental Education for Everyone • Bibliography of Curriculum Materials for Environmen- 

tal Studies. The National Education Association, 1201 Sixteenth St., N.W., 
Washington, D.C. 20036. March 1970. 

3. Environmental Education Bibliography. Massachusetts Audubon Society, South Great Road, 

Lincoln, Mass. 10773. Three sections: K-3, 4-6, 7 9. 

4. A Curriculum Activities Guide to Water Pollution and Environmental Studies. Appendix 5. 

Available from Philip Murphy, Coordinator, Tilton School Water Pollution Program, 
Tilton School, Tilton, N.H. 03276. 1970. 



I. Some Useful References ; 

Audubon Nature Bulletins and Nature Charts. National Audubon Society, 1 130 Fifth Ave., New 
York, N.Y. 10028. 

Audubon Junior Program. Topics of birds, mammals, plants and flowers, trees, and ecology. 

National Audubon Society, 1 130 Fifth Ave., New York, N.Y. 10028. 
Information sheets. Prepared by the Massachusetts Audubon Society, South Great Road, Lincoln, 

Mass. 10773. 

Cornell Science Leaflets. N.Y. State College of Agriculture, Cornell University, Ithaca. New York. 

No longer available from Cornell but in many school libraries and resource centers. 
A Resource Packet for Environr^fnfff Information and Education. New York State Department 

of Environmental Conservation, Conservation Education, Albany, N.Y. 12201. 
The Journal of Environmental Education. Dembar Educational Research Services, Inc., Box 1605, 

Madison, Wisconsin 53701. Quarterly publication. 
The Curious Naturalist. Published by the Massachusetts Audubon Society. Subscriptions available 

from the Audubon Society of New Hampshire, 63 North Main St., Concord, N.H. 03301. 
Science and Children. National Science Teachers Association, 1201 Sixteenth St.. N.W., Washington, 

D.C. 20036. Periodical. 

Natural History. The American Museum of Natural History, Central Park West at 79th St., New York, 
N.Y. 10024. Ten issues per year. 



II. Background Readings : 

William B. Stapp. Integrating Conservation and Outdoor Education into the Curriculum • K12. 

Burgess Publishing Co., 426 South Sixth St., Minneapolis, Minn. 55415. 1965. 
William B. Stapp et al. "The Concept of Environmental Education," Environmental Education. 

DERS, Box 1605, Madison, Wisconsin 53701. Fall 1969. 
"Environmental Encounters." No. HE 5.210:10079. Superintendent of Documents, U.S. Government 

Printing Office, Washington, D.C. 20402. Ten cents each. 
Sybil Marshall. An Experiment in Education. Cambridge University Press, 32 East 57lh St., New York, 

N.Y. 10022. 1966. 

Joseph ."eatherstone. Schools Where Children Learn. Liveright, New York. 1971. 
Rachel Carson. The Sense of Wonder. Harper and Rov/ Publishers, Inc., 49 East 33rd St., New York, 
N.Y. 10016. 1965. 
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David Hawkins. "Messing About in Science." Scivnce and Children. NSTA, 1201 Sixteenth St., N.W., 

Washington, D.C 20036. February 1965. Reprints. 
Philip Morrison. "Experimenters in the Schoolroom." Sc/cnce. American Association for the Advance- 

mpnt of Srinnrn. 1 *^ 1 5 Massachusetts Ave., N.W., Washington, D.C. 20005. December 21, 

1962. pp. 1307 1310. 

Charles E. Moiir. • How to Le«d a Field Trip." Audubon Teaching Aids. National Audubon Society, 

1130 Fifth Avenue, New York, N.Y. 10028. 1970. 
Byron L. Ashhaiifjh. Troil Planning and Layout. National Audubon Society, New York, N.Y. 10028. 

lUt)L>. 

A Guide for n< ''^pina Nature Trails. Extension Foidor No. 66, Cooperative Extension Service, 

University of New Hampshire, Durham, N.H. 03824. May 1968. Free. 

III. Ecol ogy and Geolo g y: 

Betty Flanders Thomson. The CiK'nqing Foce of New England. The Mdcmillaii Co., 866 Third Ave., 
New York, N.Y. 10022. 1958. Currently out of print but available in many New Eng- 
land lihrarins. Fxr''li''nrt 

Neil Jorgonsen. A Guide to Ne^ tnglnnd's Landsc.ioo. Barre Piil)lishers. Biirre. Miiss. 01005. 1971. 
tnuiuy Miller. I he i;tory of ttoiuyy tor Auduiion Juniors. Nalionai AuiluPoii bociety, 1 loU ^itlh 

Ave., New York, N.Y. 10028. 
Ralph and Mildred Buchsbaum. Basic Ecology. The Boxwood Press, Box 7172, Pittsburgn, Pa. 15213. 

1957. 

Peter Farb. Fminr.v Life Nature Library, Time-Life Books, Ni.'w York, N.Y. 10020. 1963. 
Geological Quadrungle Studies. Available from the N.H State Planning and Di'velopmunt Commission, 
Concord, N.H. 

Luna B. Leopold, Kenneth S. Davis, and Editors of Time- Life Books. Water. Life Science Library, 

Time Life Books, New York, N.Y. 10020. 1970. 
Flood Hazard Areas. New Hampshire. N.H. Department of Resources and Economic Development, 

Concord, N.H. April 1967. Free. Accompanying slides may be borrowed. 
William H. Amos. Limnology. LaMotte Chemical Products Co., Chestertown, Md. 21620. 1969. 

Excellent and inexpensive-50 cents. 
William H. An.oS. The Life of the Pond. Our Living World of Nature, McGraw Hill, 330 E. 42nd St., 

Now York, N.Y. 10036. 1967. 

E. B. Klots. The New Field Book of Freshwater Life. G.P. Putnam's Sons, 200 Madison Ave., New York, 

N.Y 10016. 

George K. Ri-id. Pond Life. A Golden Nature Guidr. Wostern Publishing Co., New York, N.Y. 1967. 
J.Cj. Nmltiaiii unu H.H. Nt-udham. A Guide to the Study of Frrth i/Vater Biology. Holden-Day, Inc., 
500 Sansome St., San Francisco, Calif. 941 1 1. 19G2. 

IV. Plan ts and Animals : 

Raymond T. FouUis, Jr. "Distinguishin{) Characturistics of 56 Forest Treos of Now En'ili.nd." Disfri 
buted by Coofjoruiive Fxtension ScnWce of the Univh-rsity of Ni;w Hampshire, ConcorcJ, 
N.H. 

W.M. Harlow. Trees of the Eastern anil Centr.il U.S. and Canada Also Fruit Key and Twig Key to 
Trees and Shruhs Dover Publications, Inc., 180 Varick St., Now York, .M.Y. 10014. 

F. T. Parsons. How to Know Ferns. Dover Public.itions. 180 Varick St , New York, N.Y. 10014. 
Roger Tory Peterson and Editors of Time Li fo Books. The Birds. Life Nature Library, Time Life 

Books, New York, N.Y 10020. 1968. 

"New Hampshire Wildlife." N.H. Fish ;ind Gamn Department, Concord, N.H. Free foUler. 

Hulenette Silver. A History of New H.mipshire Game .ind F iirhearers. N.H. Fish and Game Depart- 
ment, Concord, N.H. 1957. 



ERIC 



01 



Ellsworth Yeaqer. Tracks and Trailcraft. Macmillau Co.. 866 Third Ave., New York. N.Y. 10022. 

Peterson Fiel<l Guide Ser ios: Birds. Ferns, Animal Tracks (Murie). etc. Houghton fuifflin Co.. 2 Park 

St.. Boston. Mass. 02107. 
Frederick L. Steele. A Beginner's Guide • Trees and Shrubs of Northrrn New England. Society for 

the Protection of New Hampshire Forests, 5 South Stale St.. Concord. N.H. 1971. 

V. Crafts. Displays, ind Games: 

John R. Saunders. Golden Book of Nature Crafts • Hobbies and Activities for Boys and Girls. 

Simon and Schuster. Inc.. 630 Fifth Ave.. New York, N.Y. 10020. 
R.O. Bale. Creative Nature Crafts. Burgess Publishing Co., 426 S. Sixth St., Minneapolis, Minn. 55415. 

1959. 

Vinson Brown. The Amateur Naturalist's Handbook. Bramhall House. New York. 
Kenneth R. Benson and Carl E. Frankson. Creative Nature Crafrt. Prentice-Hall, Englewood Cliffs, 
N.J. 07632. 1968. 

Z. Subarsky, E.W. Reed, E.R. Landin, and B.G. Klaits. Living Things in Field and Classroom. Minne- 
sota Mathematics and Science Teaching Project. University of Minnesota. 1967. 

Virginia W. Musselnr.an. Learning About Nature Through Games. Stackpole Books, Cameron and 
Keller fsts., Harrisburq. Pa. 17105. 

John W. Hug and Phyllis J. Wilson. Curriculum Enrichment Outdoors. Harper and Row. 49 E. 33rd St., 
New York, N.Y. 10016. 1965. 

VI. Wint er: 

John M. Youngpeter. winter Science Activities. Holiday House, 18 E. 56th St.. New York, N.Y. 10022. 
1966. 

David Webster. Snow Stumpers. Natural History Press. 1968. 

Franklyn Russell. Watchers at the Pond. Alfred A. Knopf, Inc., 501 Madison Ave., New York, N.Y. 
10022. 

Vilhjalmur Stefansson. Arctic Manual. Macmillan Co.. 866 Third Avp.. New York. N.Y. 1944. 
Phyllis S. Busch. a Walk in the Snow. J B. Lippincott Co.. E. Washington Sq., Philadelphia. Pa. 19105. 
1971. 

VII. Other : 

"Curriculum Bulletin No. 1. Environmental Education for N.H. Elementary and Secondary Schools." 

Division of Instruction. N.H. Department of Education. Concord. N.H. March 1971. 

Sources for resources and references. 
Manual for Environmental Aides. Requests for copies to Mrs. Richard Robinson, The Elbanobscot 

Foundation. Weir Hill Road. Sudbury. Mass. 01776. $1.50. 

VIII. Curriculum Guid es: 

Elementary Science Study. Extensive materials and kits, listing available from Webster Division. McGraw- 
Hill Book Co.. Manchester Rd.. Manchester. Missouri 63011. 

Science Curriculum Improvement Study. Physical Science and Life Science Sequences, grades 1-6. Kits, 
guides available separately. Ranc' McNally and Co.. Box 7600. Chicago, III. 60080. 

Minnesota Mathematics and Science Teachi.ig Protect. Coordinated mathematics-science series. University 
of Minnesota. 720 Washington Ave., S.E.. Minneapolis. Minn. 55414. 
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environmental Discovery Series. Prepared by the Environmental Science Center of the Minnesota 
Environmental Sciences Foundation. Brochure describing activities in Individual unils 
(guides) available from the National Wildlife Federation, Educational Servicing, 1412 
16th St., N.W., Washington, D.C. 20036. 

Field trip activities and investigations. Prepared by Southeastern Pennsylvania Outdoor Education 
Center, Sycamore Mills Road, Media, Pa., 19063. 

Helen Ross Russell. "Ten-Minute Field Trips: A Teacher's Trial Edition for Use in the Primary 
Grades." Wave Hill Center for Environmental Studies, New York. 1970. 

Katherlne Wensberg. Experiences with Living Things: An Introduction to Ecology. Beacon Press, 
25 Beacon St., Boston, Mass. 02108. 1970. 

A Curriculum Activities Guide to Water Pollution and Environmental Studies. Tilton School Water 
Pollution Program, Tilton, N.H. 03276. 1970. 

Stuart E. Bell. "Scale Drawing and Surveying." School Mathematics Project. Longmans, Green & Co., 
Ltd., 48 Grosvenor St., London W1, England. 1968. 

John Hug and Phyllis Wilson. Curriculum Enrichment Outdoors. Harper and Row Publishers, Inc., 
49 E. 33rd St., New York, N.Y. 10016. 1965. 

Pictorial Representation. Nuffield Mathematics Project. Published for the Nuffield Foundation by 
John Wiley and Sons, Inc., 605 Third Ave., New York, N.Y. 10016. 1907. 

Graphs Leading to Algebra. Nuffield Mathematics Project. Published for the Nuffield Foundation 
by John Wiley and Sons, Inc., New York, N.Y. 10016. 1969. 

Instructo Teaching Transparencies (Grafts 839, Measurement 845). Instructo Products Co., Phila- 
delphia, Pa. 19131. 

John M. Younqneter. Winter Science Activities. Holiday House, 18 E. 56th St., New York, N.Y. 10022. 
Matthew J. Brennan, ed. Peoplfiand Their Environment: Teachers' Curriculum Guide to Conservation 

Education. J.G. Ferguson Publishing Co., Chicago, III. 1968-69. Eight-guide series, 

grades 1-12, science and social studies. 
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Taken from: Curriculum Bulletin No. 1 By: Division of Instruction 

Environmental Education N.H. Department of Education 

for N.H. Elementary and Concord, N.H. 03301 

Secondary Schools 
March 1971 



Resource People and Agencies in New Hampshire 

Most of the agencies listed below are sources of free or inexpensive material on conservation, popula- 
tion, and/or ecology. These include publications, films, slides, exhibits, porters, and curriculum guides. 
A few of these agencies will also supply speakers, resource personnel, and provide teacher training 
workshops. Most of the agencies will supply lists of the materials and services they provide. 

A comprehensive list of New Hampshire aqencies is contained in the "New H;?mnshire Conservation 
Directory". This directory is available at a cost of 50 cents from SPACE, Box 757, Concord, N.H. 
03301, or from the Society for the Protection of New Hampshire Forests, b South State Street, Con- 
cord, N.H. 03301. 



t 



Air Air Pollution Control Commission, Air Pollution Control Agency, 61 South 

Spring Street. Concord, N.H. 03301. {Tel. 271-2281) 

Water Water Supply and Pollution Control Commission, Prescott Park, 105 Loudon 

Road, Concord. N.H. 03301. (Tel. 271 3502) 

Water Resources Board, State House Annex, Concord, N.H. 03301. (Tel. 271-3406) 

Soil Soil Conservation Service. U.S. Department of Agriculture, Federal Building, 

Durham, N.H. 03824. (The SCS also maintains an office in each county with 
technical field staff.) 

Cooperative Extension Service, Taylor Hall, Durham, N.H. 03824 (Tel. 862-1520) 
(The CES also maintains an office in each county. A county agricultural agent and 
county forester are located in each of the county offices.) 

Belknap County -• Laconia 524-1737 

Carroll County - Conway 447-5922 

Cheshire County - Keene 352-4550 

Coos County - Lancaster 788-4961 

Grafton County - Woodsville 747-2377 

Hillsborough County - Milford 673-2510 

Merrimack County - Concord 225 5505 

Rockingham County - Exeter 772-471 1 

Strafford County - Rochester 332-5808 

Sullivan County - Claremont 543-3181 

Forest United States Forest Service, Departmont of Anriculture, White Mountains National 

Forest, Box 638. Laconia, N.H. 03246. (Tel. 524 6450) 



Cooperative Extension Service. (See listing under Soil.) 
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£aCfiSL(cont.) United States Forest Service, Department of Agriculture. Northeastern Forest 
Experiment Station. Box 640, Durham, N.H. 03824. (Tel. 868-5576) 

Division of Resources Developmf?nt, State Forestry Agency under the Depart- 
ment of Resources and Economic Development, State House Annex. Concord. 
N.H. 03301. {Tel. 2712215) 

Pailsi Division of Parks, Department of Resources and Economic Development, State 

House Annex, Concord, N.H. 03301. (Tel. 271-3254) 
(Two parks have specific ecological units. One is the Nature Center at Bear 
Brook State Park, run in cooperation with the Audubon Society of Now 
Hampshire. The other is the Monadnock Ecocenter, run in cooperation with 
the Society for the Protection of New Hampshire Forests.) 

Lost River Reservation, North Woodstock, N.H. 03262. (Owned by the Society 
for the Protection of New Hampshire Forests. Contains a natural history museum, 
a wildflower nature garden, and a self-guiding nature trail.) 

Wildlife,. New Hampshire Fish and Gamp Dopnrtmnnt, 34 Bridip Strppt, Concord, N.H. 03301. 

(tel. 271-3422) Contact Chief of Information and Education. 

Min eral ? Department of Resources and Economic Development, State House Annex. Concord. 
N.H. 03301. (Tel. Division of Economic Development - 271-2343 
Division of Resources Development - 271-221G) 
(Will supply a list of available publications on mines, mining, and geological 
structure of the state.) 

Educntipngi Otter Lake Conservation School, Greenfield, N.H. 03047. Wally Stone, Director. 
(Tel. 547-3412) (Runs a camping program.) 

Regional Center for Educational Training, Wilson Hall, Hanover, N.H. 03755 
(Tel. 643-4564) 

Spruce Pond Camp, Bear Brook State Park, Allenstown, N.H. 03275. (A youth 
conservation camp conducted annually by the Society for the Protection of 
New Hampshire Forests.) 

Teachers Adult Youth Leaders Conservation Camp, Cardigan Mountain A.M.C. 
Lodge, Alexandria, N.H. (A workshop conducted annually by the Society for 
the Protection of New Hampshire Forests.) 

Day Laboratory in Conservation, Outdoor Education, and Field Science. (An 
all dsy field trip to Bear Brook State Park conducted by the Society for the 
Protection of New Hampshire Forests for school groups on school days.) 

Alvord W'Idlife Sanctuary, Bear Island, Lake Winnipesaukee. (A 250 acre 
sanctuary offering two courses in conservation education for conservation 
teachers, science teachers, and camp couns3lors. Operated by the American 
Humane Education Association throuijh Plymouth Slate Colleqe. Plymouth 
N.H.) 
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Educational 



(cont.) 



Appalachian Mountain Club, North Country System, North Country System 
Headquarters, Pinkham Notch Camp, Gorham, N.H. 03581. John B. Nutter, 
Coordinator of Environmental Education. (Tel. 466 3379) 



Squam Lakes Science Center, Holderness, N.H. 

New Hampshire Department of Education, Room 410, State House Annex, 
Concord, N.H. 03301. William B. Ewert, Consultant, Science Education. 
(Tel. 271-3293) 

General Society for the Protection of New Hampshire Forests, 5 South State Street, 
Concord, N.H. 03301. (Tel. 224-9945) 

Audubon Society of New Hampshire, 63 North Main Street, Concord, N.H. 
03301. (Tel. 224-1890) 

New Hampshire Federation of Garden Clubs. (Contact local club found in 
most New Hampshire communities.) 

New Hampshire Federation of Women's Clubs. (Contact local club found in 
most New Hampshire communities.) 

New Hampshire Tuberculosis and Respiratory Disease Association, Box 1014. 
456 Beech Street, Manchester. N.H. 03105. (Tel. 669-2411) 

Now Hampshire Division of Pesticides Control, State House Annex, Concord, 
N.H. 03301. (Tel. 271-3550) 
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